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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 



1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
5 polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 

10 lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 

15 "indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 

20 case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 

25 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
3 0 cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
3 5 polynucleotides and cells genetically engineered to express such polynucleotides. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 
sequences are designated as SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. The 
polypeptides sequences are designated SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 3955- 
3960. The nucleic acids and polypeptides are provided in the Sequence Listing. In the nucleic acids 
provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is thymine; and N 
10 is any of the four bases. In the amino acids provided in the Sequence Listing, * corresponds to the 
stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 under 
stringent hybridization conditions; nucleic acid sequences which are allelic variants or species 

1 5 homologues of any of the nucleic acid sequences recited above, or nucleic acid sequences that 
encode a peptide comprising a specific domain or truncation of the peptides encoded by SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. A polynucleotide comprising a nucleotide 
sequence having at least 90% identity to an identifying sequence of SEQ ID NO: 1-984, 1 969-2952, 
3937-3942 or 3949-3954 or a degenerate variant or fragment thereof The identifying sequence can 

20 be 1 00 base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
from the nucleic acid sequences of SEQ ID NO: 1 -984, 1969-2952, 3937-3942 or 3949-3954. The 
sequence information can be a segment of any one of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 
3949-3954 that uniquely identifies or represents the sequence information of SEQ ID NO: 1 -984, 

25 1 969-2952, 3937-3942 or 3949-3954. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
a nucleic acid array. In one embodiment, segments of sequence information is provided on a 
nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 

30 to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readable format. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 

3 5 reverse or direct complements) according to the invention have numerous applications in a variety 
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of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti -sense DNA or RNA, their chemical analogs and the like. 
5 In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 

3937-3942 or 3949-3954 or novel segments or parts of the nucleic acids of the invention are used as 
primers in expression assays that are well known in the art. In a particularly preferred embodiment, 
the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954 or novel 
segments or parts of the nucleic acids provided herein are used in diagnostics for identifying 

10 expressed genes or, as well known in the art and exemplified by Vollrath et al., Science 258:52-59 
(1 992), as expressed sequence tags for physical mapping of the human genome. 

The isolated polynucleotides of the invention include, but are not limited to, a 
polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1 -984, 
1 969-2952, 3937-3942 or 3949-3954 ; a polynucleotide comprising any of the foil length protein 

15 coding sequences of SEQ ID NO: 1-984, 1969-2952,3937-3942 or 3949-3954; and a polynucleotide 
comprising any of the nucleotide sequences of the mature protein coding sequences of SEQ ID 
NO:l-984, 1969-2952, 3937-3942 or 3949-3954. The polynucleotides of the present invention also 
include, but are not limited to, a polynucleotide that hybridizes under stringent hybridization 
conditions to (a) the complement of any one of the nucleotide sequences set forth in SEQ ID NO: 1- 

20 984, 1969-2952, 3937-3942 or 3949-3954; (b) a nucleotide sequence encoding any one of the 
amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotides recited above; (d) a polynucleotide which encodes a species homolog 
(e.g. orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a 
polypeptide comprising a specific domain or truncation of any of the polypeptides comprising an 

25 amino acid sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in SEQ ID NO: 985-1968, 2953-3936, 3943- 
3948 or 3955-3960; or the corresponding full length or mature protein. Polypeptides of the 
invention also include polypeptides with biological activity that are encoded by (a) any of the 

30 polynucleotideshaving a nucleotide sequence set forth in SEQ ID NO: 1 -984, 1969-2952, 3937- 
3942 or 3949-3954; or (b) polynucleotides that hybridize to the complement of the polynucleotides 
of (a) under stringent hybridization conditions. Biologically or immunologically active variants of 
any of the polypeptide sequences in the Sequence Listing, and "substantial equivalents" thereof 
(e.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% amino acid sequence 

35 identity) that preferably retain biological activity are also contemplated. The polypeptides of the 
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invention may be wholly or partially chemically synthesized but are preferably produced by 
recombinant means using the genetically engineered cells (e.g. host cells) of the invention. 

The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
5 hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 

1 0 under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 
protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 

1 5 as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 
or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 

20 using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al., Science 258:52-59 (1992), as expressed sequence tags for physical 
mapping of the human genome. 

25 The polypeptides according to the invention can be used in a variety of conventional 

procedures and methods that are currently applied to other proteins. For example, a polypeptide 
of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 

30 markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 
which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutical acceptable carrier. 
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In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 
expression or biological activity. 

The present invention further relates to methods for detecting the presence of the 
5 polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
10 interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
1 5 and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
20 monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 
(i.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compounds 

25 that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 
compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a polypeptide/compound 

30 complex, wherein the complex drives expression of a reporter gene sequence in the cell; and 

detecting the complex by detecting the reporter gene sequence expression such that if expression 
of the reporter gene is detected the compound the binds to a polypeptide of the invention is 
identified. 

The methods of the invention also provides methods for treatment which involve the 
35 administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
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symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering compounds and other substances that 
modulate the overall activity of the target gene products. Compounds and other substances can 
effect such modulation either on the level of target gene/protein expression or target protein 
5 activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
polynucleotides to which they have homology (set forth in Tables 2 and 9); for which they have 
a signature region (as set forth in Tables 3 and 10); or for which they have homology to a gene 
10 family (as set forth in Tables 4 and 1 1). If no homology is set forth for a sequence, then the 

polypeptides and polynucleotides of the present invention are useful for a variety of applications, 
as described herein, including use in arrays for detection. 
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4. DETAILED DESCRIPTION OF THE INVENTION 



4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a" 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

The term "active" refers to those forms of the polypeptide which retain the biologic 
20 and/or immunologic activities of any naturally occurring polypeptide. According to the 

invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the 
natural, recombinant or synthetic polypeptide to induce a specific immune response in 
25 appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

The terms "complementary" or "complementarity" refer to the natural binding of 
30 polynucleotides by base pairing. For example, the sequence 5'-AGT-3' binds to the 

complementary sequence 3'-TCA-5\ Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 
complementarity between the nucleic acid strands has significant effects on the efficiency and 
3 5 strength of the hybridization between the nucleic acid strands. 
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The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 
and continuous source of germ cells for the production of gametes. The term "primordial germ 
5 cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
not only populate the germ line and give rise to a plurality of terminally differentiated cells that 

10 comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 
sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 

1 5 include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 

The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 
"oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

20 sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RMA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 
(U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 

25 provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by -lis 
invention may be assembled from fragments of the genome and short oligonucleotide linkers , or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 
regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

30 The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 

"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 
most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 

35 nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
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nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 
nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
5 be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
IDNOs:l-20. 

1 0 Probes may, for example, be used to determine whether specific mRNA molecules are 

present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et al., 1992, PCR Methods Appl 1 :241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
art. Probes of the present invention, their preparation and/or labeling are elaborated in 

1 5 Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

The nucleic acid sequences of the present invention also include the sequence 

20 information from the nucleic acid sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954. The sequence information can be a segment of any one of SEQ ID NO:l-l-984, 
1969-2952, 3937-3942 or 3949-3954 that uniquely identifies or represents the sequence 
information of that sequence of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. One 
such segment can be a twenty-mer nucleic acid sequence because the probability that a twenty- 

25 mer is fully matched in the human genome is 1 in 300. In the human genome, there are three 
billion base pairs in one set of chromosomes. Because 4 20 possible twenty-mers exist, there are 
300 times more twenty-mers than there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for a seventeen-mer to be fully matched in the human genome is 
approximately 1 in 5. When these segments are used in arrays for expression studies, fifteen- 

30 mer segments can be used. The probability that the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty -five mer. The probability that the twenty-five mer would appear in a human genome 

35 with a single mismatch is calculated by multiplying the probability for a full match (l-*4 25 ) times the 
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increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
5 The term "open reading frame," ORF, means a series of nucleotide triplets coding for 

amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
sequence if the promoter controls the transcription of the coding sequence. While operably 

10 linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "phiripotent" refers to the capability of a cell to differentiate into a number of 
differentiated cell types that are present in an adult organism. A phiripotent cell is restricted in its 

15 differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 

20 preferably at least about 9 amino acids and most preferably at least about 1 7 or more amino 
acids. The peptide preferably is not greater than about 500 amino acids, more preferably less 
than 200 amino acids more preferably less than 150 amino acids and most preferably less than 
100 amino acids. Preferably the peptide is from about 5 to about 200 amino acids. To be active, 
any polypeptide must have sufficient length to display biological and/or immunological activity. 

25 The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 

have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, acetylation, 
carboxylation, glycosylation, phosphorylation, lipidation and acylation. 

The term "translated protein coding portion" means a sequence which encodes for the full 

30 length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
produced by processing in the cell which removes any leader/signal sequence. The mature 

35 protein portion may or may not include the initial methionine residue. The methionine residue 
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may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 

The term "derivative" refers to polypeptides chemically modified by such techniques as 
5 ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
in human proteins. 

The term "variant"(or "analog") refers to any polypeptide differing from naturally 

10 occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g., 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 
the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 

15 or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 
substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 

20 prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 
affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 

25 a iother amino acid having similar structural and/or chemical properties, I e. , conservative amino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 
nature of the residues involved. For example, nonpoiar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 

30 neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 

glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 
"deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 
amino acids. The variation allowed may be experimentally determined by systematically making 
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insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 

Alternatively, where alteration of function is desired, insertions, deletions or 
non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
5 can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
for expression, scale up and the like in the host cells chosen for expression. For example, 

10 cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 
macromolecules, e.g. , polynucleotides, proteins, and the like. In one embodiment, the 

15 polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 

preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

20 at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 
polypeptides present in their natural source. 

25 The term "recombinant," when used herein to refer to a polypeptide or protein, means 

that a polypeptide or protein is derived from recombinant (e.g., microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 
defines a polypeptide or protein essentially free of native endogenous substances and 

30 unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

35 or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
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comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 
appropriate transcription initiation and termination sequences. Structural units intended for use 
5 in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product. 

10 The term "recombinant expression system" means host cells which have stably integrated 

a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 
to the DNA segment or synthetic gene to be expressed. This term also means host cells which 

15 have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 
can be prokaryotic or eukaryotic. 

20 The term "secreted" includes a protein that is transported across or through a membrane, 

including transport as a result of signal sequences in its amino acid sequence when it is expressed 
in a suitable host cell "Secreted" proteins include without limitation proteins secreted wholly 
(e.g., soluble proteins) or partially (e.g., receptors) from the cell in which they are expressed. 
"Secreted" proteins also include without limitation proteins that are transported across the 

25 membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to include 

proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, P.A. and 
Young, P.R. (1992) Cytokine 4(2):134 -143) and factors released from damaged cells (e.g. 
Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 
16:27-55) 

30 Where desired, an expression vector may be designed to contain a "signal or leader 

sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood in the 

35 art as stringent. Stringent conditions can include highly stringent conditions (i.e., hybridization 
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to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C 5 and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 
described herein in the examples. 
5 In instances of hybridization of deoxy oligonucleotides, additional exemplary stringent 

hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23-base oligonucleotides). 

As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

10 sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 
35% (i.e., the number of individual residue substitutions, additions, and/or deletions in a 

15 substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 
listed sequence by no more than 30% (70% sequence identity); in a variation of this embodiment, 

20 by no more than 25% (75% sequence identity); and in a further variation of this embodiment, by 
no more than 20% (80% sequence identity) and in a further variation of this embodiment, by no 
more than 10% (90% sequence identity) and in a further variation of this embodiment, by no 
more that 5% (95% sequence identity). Substantially equivalent, e.g., mutant, amino acid 
sequences according to the invention preferably have at least 80% sequence identity with a listed 

25 amino acid sequence, more preferably at least 85% sequence identity, more preferably at least 
90% sequence identity, more preferably at least 95% sequence identity, more preferably at least 
98% sequence identity and most preferably at least 98% idenity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 
account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 

30 sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% identity, more preferably at least about 85% identity, more 
preferably at least about 90% identity, and most preferably at least about 95% identity, more 
preferably at least 98% and most preferably at least about 99% identity. For the purposes of the 
present invention, sequences having substantially equivalent biological activity and substantially 

35 equivalent expression characteristics are considered substantially equivalent. For the purposes of 
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determining equivalence, truncation of the mature sequence {e.g., via a mutation which creates a 
spurious stop codon) should be disregarded. Sequence identity may be determined, e.g., using 
the Jotun Hein method (Hein, J. (1990) Methods Enzymol. 183:626-645). Identity between 
sequences can also be determined by other methods known in the art, e.g. by varying 
5 hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an adult organism. 

The term "transformation" means introducing DNA into a suitable host cell so that the 
DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 
10 term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 
which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
15 using known UMFs as a target sequence or target motif with the computer-based systems 

s 

described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 
with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
20 marker sequence . 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 



4.2 NUCLEIC ACIDS OF THE INVENTION 

25 Nucleotide sequences of the invention are set forth in the Sequence Listing. 

The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954; a 
polynucleotide encoding any one of the peptide sequences of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960; and a polynucleotide comprising the nucleotide sequence encoding the 

30 mature protein coding sequence of the polypeptides of any one of SEQ ID NO: 985-1968, 2953- 
3936, 3943-3948 or 3955-3960. The polynucleotides of the present invention also include, but 
are not limited to, a polynucleotide that hybridizes under stringent conditions to (a) the 
complement of any of the nucleotides sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 
or 3949-3954; (b) nucleotide sequences encoding any one of the amino acid sequences set forth 

35 in the Sequence Listing as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960; (c) a 
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polynucleotide which is an allelic variant of any polynucleotide recited above; (d) a 
polynucleotide which encodes a species horaolog of any of the proteins recited above; or (e) a 
polynucleotide that encodes a polypeptide comprising a specific domain or truncation of the 
polypeptides of SEQ ID NO:985-1968, 2953-3936, 3943-3948 or 3955-3960. Domains of 
5 interest may depend on the nature of the encoded polypeptide; e.g., domains in receptor-like 
polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic domains, or 
combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
10 domains. 

The polynucleotides of the invention include naturally occurring or wholly or partially 
synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

1 5 The present invention also provides genes corresponding to the cDN A sequences disclosed 

herein. The corresponding genes can be isolated in accordance with known methods using the 
sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3* sequence can 

20 be obtained using methods known in the art For example, full length cDNA or genomic DNA that 
corresponds to any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954 can be obtained by screening appropriate cDNA or genomic DNA libraries under suitable 
hybridization conditions using any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 394 0-3954 or a portion thereof as a probe. Alternatively, the polynucleotides of SEQ ID 

25 NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 may be used as the basis for suitable primer(s) 
that allow identification and/or amplification of genes in appropriate genomic DNA or cDNA 
libraries. 

The nucleic acid sequences of the invention can be assembled from ESTs and sequences 
(including cDNA and genomic sequences) obtained from one or more public databases, such as 
30 dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment information for the full-length 
gene. 

The polynucleotides of the invention also provide polynucleotides including nucleotide 
sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
35 according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 



15 



WO 01/57190 PCT/US01/04098 

75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, and more typically at least about 90%, 91%, 92%, 93%, 94%, and even more 
typically at least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited 
above. 

5 Included within the scope of the nucleic acid sequences of the invention are nucleic acid 

sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, or complements thereof, which 
fragment is greater than about 5 nucleotides, preferably 7 nucleotides, more preferably greater 
than 9 nucleotides and most preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 

10 20 nucleotides or more that are selective for (i.e. specifically hybridize to any one of the 

polynucleotides of the invention) are contemplated. Probes capable of specifically hybridizing to 
a polynucleotide can differentiate polynucleotide sequences of the invention from other 
polynucleotide sequences in the same family of genes or can differentiate human genes from 
genes of other species, and are preferably based on unique nucleotide sequences. 

1 5 The sequences falling within the scope of the present invention are not limited to these 

specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by comparing the sequence provided SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954, a representative fragment thereof, or a nucleotide sequence at 
least 90% identical, preferably 95% identical, to SEQ ID NO: 1-984, 1 969-2952, 3937-3942 or 

20 3949-3954 with a sequence from another isolate of the same species. Furthermore, to accommodate 
codon variability, the invention includes nucleic acid molecules coding for the same amino acid 
sequences as do the specific ORFs disclosed herein. In other words, in the coding region of an 
ORF, substitution of one codon for another codon that encodes the same amino acid is expressly 
contemplated. 

25 The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954, can be obtained by searching a 
database using an algorithm or a program. Preferably, a BLAST which stands for Basic Local 
Alignment Search Tool is used to search for local sequence alignments (Altshul, S.F. J Mol. Evol. 
36 290-300 (1993) and Altschul S.F. et al J. Mol. Biol. 21 :403-410 (1990)). Alternatively a 

30 FASTA version 3 search against Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 
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The invention also encompasses allelic variants of the disclosed polynucleotides or 
proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

5 The nucleic acid sequences of the invention are further directed to sequences which 

encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 

10 encoding the amino acid sequence variants are preferably constructed by mutating the 

polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices {e.g., 

1 5 hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 

choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 

20 hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 
residues, intrasequence insertions may range generally from about 1 to 10 amino residues, 
preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 

25 In a preferred method, polynucleotides encoding the novel amino acid sequences are 

changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 

30 those of skill in the art and this technique is exemplified by publications such as, Edelman et al., 
DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 
(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 

35 slightly in sequence from the corresponding region in the template DNA can generate the desired 
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amino acid variant. PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 
5 A further technique for generating amino acid variants is the cassette mutagenesis 

technique described in Wells et al., Gene 34:315 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 

10 amino acid sequence may be used in the practice of the invention for the cloning and expression 
of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 

1 5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 

20 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954, or functional equivalents thereof, may be used to generate recombinant 
DNA molecules that direct the expression of that nucleic acid, or a functional equivalent thereof, 

25 in appropriate host cells. Also included are the cDNA inserts of any of the clones identified 
herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 

30 nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 

35 selectable marker for the host cell. Vectors according to the invention include expression 
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vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
5 having any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954or a fragment thereof or any other polynucleotides of the invention. In one embodiment, the 
recombinant constructs of the present invention comprise a vector, such as a plasmid or viral 
vector, into which a nucleic acid having any of the nucleotide sequences of SEQ ID NO: 1 -984, 
1969-2952, 3937-3942 or 3949-3954 or a fragment thereof is inserted, in a forward or reverse 

10 orientation. In the case of a vector comprising one of the ORFs of the present invention, the 
vector may further comprise regulatory sequences, including for example, a promoter, operably 
linked to the ORF. Large numbers of suitable vectors and promoters are known to those of skill 
in the art and are commercially available for generating the recombinant constructs of the present 
invention. The following vectors are provided by way of example. Bacterial: pBs, phagescript, 

15 PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNH18a, pNH46a (Stratagene); pTrc99A, 
pKK223-3,pKK233-3,pDR540,pRIT5 (Pharmacia). Eukaryotic: pWLneo, pSV2cat, pOG44, 
PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL (Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al., 

20 Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 
suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 

25 or cell in such a way that the protein is expressed by a host cell which has been transformed 
(transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lacl, lacZ, T3, T7, gpt, 

30 lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 
kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-I. Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of E. coli 

35 and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 
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transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
5 preferably, a leader sequence capable of directing secretion of translated protein into the 

periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 

10 sequence encoding a desired protein together with suitable translation initiation and termination 
signals in operable reading phase with a functional promoter. The vector will comprise one or 
more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transformation include E. coli 7 Bacillus subtilis, Salmonella typhimwium and various species 

1 5 within the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 
employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 

20 (ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 
Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 

25 appropriate means (e.y. 9 temperature shift or chemical induction) and cells are cultured for an 
additional period. Ce Vis are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et al., Nat Biotech. 17:870-872 (1999), incorporated herein by 

30 reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 
against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 

35 
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4.3 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, or fragments, analogs or 
5 derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 

complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the coding 
strand of a double-stranded cDNA molecule or complementary to an mRNA sequence. In 
specific aspects, antisense nucleic acid molecules are provided that comprise a sequence 
complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire coding 

1 0 strand, or to only a portion thereof. Nucleic acid molecules encoding fragments, homologs, 

derivatives and analogs of a protein of any of SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID NO: 
1-984, 1969-2952, 3937-3942 or 3949-3954 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 

15 of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5' and 3' sequences which flank the coding region that are not 

20 translated into amino acids (i.e., also referred to as 5' and 3' untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g., SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954), antisense nucleic acids of the invention can be 
designed according to the rules of Watson and Crick or Hoogsteen base pairing. The antisense 
nucleic acid molecule can be complementary to the entire coding region of a mRNA, but more 

25 preferably is an oligonucleotide that is antisense to only a portion of the coding or noncoding 
region of a mRNA. For exampfe, the antisense oligonucleotide can be complementary to the 
region surrounding the translation start site of a mRNA. An antisense oligonucleotide can be, for 
example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic 
acid of the invention can be constructed using chemical synthesis or enzymatic ligation reactions 

30 using procedures known in the art. For example, an antisense nucleic acid (e.g., an antisense 
oligonucleotide) can be chemically synthesized using naturally occurring nucleotides or 
variously modified nucleotides designed to increase the biological stability of the molecules or to 
increase the physical stability of the duplex formed between the antisense and sense nucleic 
acids, e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used. 
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Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5 -carboxymethylaminomethyl uracil, dihydrouracil, beta-D-galactosylqueosine, 
5 inosine, N6-isopentenyladenine, 1 -methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyIadenine, 2 -methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, S'-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
10 queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 

uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino~3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation {i.e., RNA transcribed from the 

15 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 

20 protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 

conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 
an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 

25 antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 

30 the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 
control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
oc-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 

35 double-stranded hybrids with complementary RNA in which, contrary to the usual P-units, the 
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strands run parallel to each other (Gaultier et ai (1987) Nucleic Acids Res 15: 6625-6641). The 
antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleotide (Inoue et aL 
(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et aL (1987) 
FEES Lett 215: 327-330). 

5 

4.4 RIBOZYMES AND PNA MOIETIES 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 

10 Thus, ribo2ymes (e.g., hammerhead ribozymes (described in HaselhofF and Gerlach (1988) 

Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 
translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
designed based upon the nucleotide sequence of a DNA disclosed herein {i.e., SEQ ID NO: 1- 
984, 1969-2952, 3937-3942 or 3949-3954). For example, a derivative of a Tetrahymena L-19 

15 IVS RNA can be constructed in which the nucleotide sequence of the active site is 

complementary to the nucleotide sequence to be cleaved in a SECX-encoding mRNA. See, e.g., 
Cech et aL U.S. Pat No. 4,987,071 ; and Cech et ai U.S. Pat No. 5,1 16,742. Alternatively, 
SECX mRNA can be used to select a catalytic RNA having a specific ribonuclease activity from 
a pool of RNA molecules. See, e.g., Bartel et ah, (1993) Science 261:141 1-1418. 

20 Alternatively, gene expression can be inhibited by targeting nucleotide sequences 

complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 
structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drag Des. 6: 569-84; Helene. etai (1992) Ann. NY. Acad. Sci 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

25 In various embodiments, the nucleic acids of the invention can be modified at the base 

moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et ai (1996) Bioorg Med 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 

30 mimics, e.g., DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et aL (1996) above; 

35 Perry-O'Keefe et aL (1996) PNAS 93: 14670-675. 
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PNAs of the invention can be used in therapeutic and diagnostic applications. For 

example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 

gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 

PNAs of the invention can also be used, e.g. , in the analysis of single base pair mutations in a 

5 gene by, e.g. , PNA directed PGR clamping; as artificial restriction enzymes when used in 

combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 

primers for DNA sequence and hybridization (Hyrup et al. (1996), above; Perry-O'Keefe (1996), 

above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance their 

1 0 stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 

15 portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et al (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 

20 phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 

5 , -(4-methoxytrityl)amino-5 , -deoxy-tliymidine phosphoramidite, can be used between the PNA 
and the 5' end of DNA {Mag et al. (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment and a 3' 
DNA segment (Finn et al. (1 996) above). Alternatively, chimeric molecules can be synthesized 

25 with a 5' DNA segment and a 3' PNA segment. See, Petersen et al. (1975) Bioorg Med Chem 
Lett 5: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides {e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger etal, 1989, Proc. Natl. Acad Sci. U.S.A. 86:6553-6556; 
30 Lemaitre et al, 1 987, Proc. Natl. Acad Sci. 84:648-652; PCT Publication No. W088/098 1 0) or 
the blood-brain barrier (see, e.g., PCT Publication No. W089/1 0134). In addition, 
oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al, 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
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peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 



4,5 HOSTS 

5 The present invention further provides host cells genetically engineered to contain the 

polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 

10 with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 

1 5 naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 
Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 

20 DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 

encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

25 The host cell can be a hi; aer eukaryotic host cell, such as a mammalian cell, a lower 

eukaryotic host cell, such as a yeast cell, or the host cell can be aprokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
calcium phosphate transfection, DEAE, dextran mediated transfection, or eiectroporation (Davis, 
L. et al., Basic Methods in Molecular Biology (1 986)). The host cells containing one of the 

30 polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the present 
invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 

35 COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and B. subtilis. 
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The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
5 RN As derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
aL, in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 

10 protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the C127, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 

1 5 from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 

HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral^ genome, for example, 

20 SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 
more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 

25 Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 
agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
30 or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 

Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 
strains include Escherichia coli, Bacillus subtilis, Salmonella typhimwium, or any bacterial 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
35 may be necessary to modify the protein produced therein, for example by phosphorylation or 
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glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
5 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 
gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 
regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 

10 negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 
targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 
sites, leader sequences for enhancing or modifying transport or secretion properties of the 

1 5 protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the ' 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 

20 of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 

Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 
the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 

25 the use of one or more selectable marker genes that are contiguous with the targeting DNA, 

allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 
more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 

30 selectable marker flanks the targeting sequence, and such that a correct homologous 

recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 
Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 
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The gene targeting or gene activation techniques which can be used in accordance with 

this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 

Chappel; U.S. Patent No. 5,578,461 to Sherwin et al; International Application No. 

PCT/US92/09627 (WO93/09222) by Selden et al.; and International Application No. 

5 PCT/US90/06436 (WO91/06667) by Skoultchi et al., each of which is incorporated by reference 

herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

10 comprising: the amino acid sequences set forth as any one of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960 or an amino acid sequence encoded by any one of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or the corresponding full 
length or mature protein. Polypeptides of the invention also include polypeptides preferably with 
biological or immunological activity that are encoded by: (a) a polynucleotide having any one of 

15 the nucleotide sequences set forth in SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or 
(b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 985- 
1968, 2953-3936, 3943-3948 or 3955-3960 or (c) polynucleotides that hybridize to the 
complement of the polynucleotides of either (a) or (b) under stringent hybridization conditions. 
The invention also provides biologically active or immunologically active variants of any of the 

20 amino acid sequences set forth as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960 
or the corresponding full length or mature protein; and "substantial equivalents" thereof (e.g., at 
least about 65%, at least about 70%, at least about 75%, at least about 80%, 81%, 82%, 83%, 
84%, more typically at least about 85%, 86%, 87%, 88%, 89%, and more typically at least about 
90%, 91%, 92%, 93%, 94%, and even more typically at least about 95%, 96%, 97%, 98%, 99%, 

25 sequence identity that retain biological activity. Polypeptides encoded by allelic variants may 
have a similar, increased, or decreased activity compared to polypeptides comprising SEQ ID 
NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 

30 be in linear form or they may be cyclized using known methods, for example, as described in H. 
U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al, J. Amer. 
Chem. Soc. 1 14, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 
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The present invention also provides both full-length and mature forms (for example, 
without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
5 polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 
proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are folly secreted from the cell in which they are expressed. 

10 Protein compositions of the present invention may further comprise an acceptable carrier, 

such as a hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The present invention further provides isolated polypeptides encoded by the nucleic acid 
fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 

1 5 nucleic acid fragment of the present invention {e.g. , an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 
acid fragments of the present invention are the ORFs that encode proteins. 

A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 

20 sequence can be synthesized using commercially available peptide synthesizers. The 

synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 

25 example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 
therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As used herein, a 

30 cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 
which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 

35 or proteins of the present invention. 
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The invention also relates to methods for producing a polypeptide comprising growing a 
culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
5 expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 
culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

10 In an alternative method, the polypeptide or protein is purified from bacterial cells which 

naturally produce the polypeptide or protein. One skilled in the art can readily follow known 
methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 

1 5 and immuno-affinity chromatography. See, e.g. , Scopes, Protein Purification: Principles and 
Practice, Springer- Verlag (1994); Sambrook, et ah, in Molecular Cloning: A Laboratory 
Manual; Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 

20 domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 

25 activity in in vivo tissue culture or animal i r .odels that are well known in the art. In brief, the 
molecules are titrated into a plurality of ce.l cultures or animals and then tested for either 
cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be compiexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 

30 cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 

specificity of the binding molecule for SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955- 
3960. 

The protein of the invention may also be expressed as a product of transgenic animals, 
e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
35 by somatic or germ cells containing a nucleotide sequence encoding the protein. 
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The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturaJly provided or 
deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 
made by those skilled in the art using known techniques. Modifications of interest in the protein 
5 sequences may include the alteration, substitution, replacement, insertion or deletion of a 

selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 
molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g., U.S. Pat. No. 4,518,584). Preferably, such 

1 0 alteration, substitution, replacement, insertion or deletion retains the desired activity of the 

protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 
systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 

1 5 importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 
retain protein activity in whole or in part and are useful for screening or other immunological 
methodologies may also be easily made by those skilled in the art given the disclosures herein. 

20 Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
an insect expression system. Materials and methods for baculovirus/insect cell expression 
systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S.A. 

25 (the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 
invention is "transformed/* 

The protein of the invention may be prepared by culturing transformed host cells under 

30 culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (i. e. , from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 
of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 

35 heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
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hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 

Alternatively, the protein of the invention may also be expressed in a form which will 
facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
5 maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N J.) and Invitrogea. 
respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ( M FLAG® M ) is commercially 
1 0 available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 
aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
1 5 homogeneous isolated recombinant protein. The protein thus purified is substantially free of 

other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 

The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. 

20 Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 

modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
another moiety or moieties, e.g., targeting moiety or another therapeutic agent. Such analogs 
may exhibit unproved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 

25 provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 

antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
as receptor and ligands expressed on pancreatic or immune cells„jOther moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 

30 steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 
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Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 
programs including, but are not limited to, the GCG program package, including GAP 
(Devereux, J., et al, Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
5 University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTS, FASTA (Altschul, S.F. 
et aL, J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et aL, Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et aL, J. Comp. 
Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 

10 (Sonnhammer et aL, Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
1 05-3 1 (1 982), incorporated herein by reference): The BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et aL NCB NLM NIH Bethesda, MD 20894; Altschul, S., et aL, J. Mol. 

15 Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 

protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
another polypeptide. Within a fusion protein the polypeptide according to the invention can 

20 correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 

25 polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terminus or 
C -terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 
the invention operably linked to the extracellular domain of a second protein. 
In another embodiment, the fusion protein is a GST-fusion protein in which the polypeptide 
30 sequences of the invention are fused to the C-terminus of the GST (i.e., glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 
the polypeptide sequences according to the invention comprise one or more domains fused to 
sequences derived from a member of the immunoglobulin protein family. The immunoglobulin 
35 fusion proteins of the invention can be incorporated into pharmaceutical compositions and 
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administered to a subject to inhibit an interaction between a ligand and a protein of the invention 
on the surface of a cell, to thereby suppress signal transduction in vivo. The immunoglobulin 
fusion proteins can be used to affect the bioavailability of a cognate ligand. Inhibition of the 
ligand/protein interaction may be useful therapeutically for both the treatment of proliferative 
5 and differentiate disorders, e,g, cancer as well as modulating (e.g., promoting or inhibiting) 
cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be used as 
immunogens to produce antibodies in a subject, to purify ligands, and in screening assays to 
identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 
A chimeric or fusion protein of the invention can be produced by standard recombinant 

1 0 DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 
appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 

1 5 be synthesized by conventional techniques including automated DNA synthesizers. 

Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 

20 Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the protein of the invention. 

25 4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 
activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 

30 appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 
Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 

35 American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
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the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 
artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
5 activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 
states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

1 0 Other methods inhibiting expression of a protein include the introduction of antisense 

molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 
inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

1 5 The present invention still further provides cells genetically engineered in vivo to express the 

polynucleotides of the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

20 Knowledge of DNA sequences provided by the invention allows for modification of cells to 

. permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g., by 
homologous recombination) to provide increased polypeptide expression by replacing, in whole or 
in part, the naturally occurring promoter with all or part of a heterologous promoter so that the cells 
express the protein at higher levels. The heterologous promoter is inserted in such a manner that it is 

25 operatively linked to the desired protein encoding seq ; ences. See, for example, PCT International 
PublicationNo. WO 94/12650, PCT International Publication No. WO 92/20808, and PCT 
International PublicationNo. WO 9 1/0995 5 . It is also contemplated that, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase,and dihydroorotase) and/or 

30 intron DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 
co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 

35 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
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be replaced by homologous recombination. As described herein, gene targeting can be used to 
replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scafFold-attachment regions, negative 
5 regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 
protein produced may be replaced, removed, added, or otherwise modified by targeting. These 
sequences include polyadenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 

1 0 which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 

1 5 targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
added. In all cases, the identification of the targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 

20 of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 

25 not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 
xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to Chappel; 

30 U.S. Patent No. 5,578,461 to Sherwinet al.; International Application No. PCT/US92/09627 
(WO93/09222)by Seldenet al.; and International ApplicationNo. PCT/US90/06436 
(W09 1/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 
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In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
5 control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

10 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 

1 5 polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 
replacing the homologous promoter to provide for increased protein expression. The homologous 
promoter can be supplemented by insertion of one or more heterologous enhancer elements 

20 known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 

25 polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 

30 control of exogenous or endogenous promoter elements, are known as transgenic animals. 

Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

35 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
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identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
5 invention promoter is either activated or inactivated to alter the level of expression of the 

polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
1 0 confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the present invention are expected to exhibit one or 
more of the uses or biological activities (including those associated with assays cited herein) 

15 identified herein. Uses or activities described for proteins of the present invention may be 

provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 
mechanism underlying the particular condition or pathology will dictate whether the 
polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 

20 inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 

25 target gene products, either at the level of target gene/protein expression or target protein 

activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 
indirectly activate or inhibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 

30 helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 
or in one of the other physiological pathways described herein. 



35 4.10.1 RESEARCH USES AND UTILITIES 
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The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 
protein for analysis, characterization or therapeutic use; as markers for tissues in which the 
corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
5 tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 
disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 

10 sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 
an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 
polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 

15 example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et al., Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 
the binding interaction. 

The polypeptides provided by the present invention can similarly be used in assays to 

20 determine biological activity, including in a panel of multiple proteins for high-throughput 

screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 

25 development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these bindsig interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or 
kit format for commercialization as research products. 

30 Methods for performing the uses listed above are well known to those skilled in the art. 

References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 
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4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 



4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 

15 activity or may induce production of other cytokines in certain cell populations. A 

polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 
or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
confirmation of cytokine activity. The activity of therapeutic compositions of the present 

20 invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DAI G, Tl 0, B9, B9/1 1 , BaF3, 
MC9/G, M+(preB M+), 2E8, RB5, DAI, 123, Tl 165, HT2, CTLL2, TF-1, Mo7e, CMK, 
HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays for T-cell or thymocyte proliferation include witl out limitation those described 

25 in: Current Protocols in Immunology, Ed by J. E. Coligan, A. ]V Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates ana Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immunol. 
145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, 

30 et al., I. Immunol 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 
Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
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and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 
include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
5 and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 

Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVries etal., J. Exp. Med. 173:1205-1211, 1991; Moreau et al., Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 
and human interleukin 6— Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 

10 1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 

U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin 1 1 -Bennett, F., Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6. 1 5. 1 John Wiley and Sons, Toronto. 1 991 ; Measurement of mouse and human Interleukin 
9-Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 

15 J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 

20 Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger et al., Eur. J. Immun. 1 1 :405-41 1, 1981; Takai et al., J. Immunol. 
137:3494-3500, 1986; Takai etal., J. Immunol. 140:508-512, 1988. 

25 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 
cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 

30 germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
large quantities of human cells has important working applications for the production of human 

35 proteins which currently must be obtained from non-human sources or donors, implantation of 
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cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 
tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 
cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 
for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 
5 It is contemplated that multiple different exogenous growth factors and/or cytokines may 

be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Fit- 
3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 

1 0 inflammatory protein 1-alpha (MIP-1 -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic fibroblast 
growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
these cells in culture will facilitate the production of large quantities of mature cells. Techniques 

1 5 for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 

20 layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
autocrine expression of the polypeptide of the invention. This will allow for generation of 

25 undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 
identification of differentially expressed genes in stem cell populations that regulate stem cell 

3 0 proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 
used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 

35 genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
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of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 
the expanded stem cell populations can also be genetically altered for gene therapy purposes and 
5 to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 
cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

10 promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et al., Differentiation, 48: 173-182, (1991); Klug et al., J. Clin. Invest., 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al., 
Academic Press (1997)). Alternatively, directed differentiation of stem cells can be 

15 accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 
exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 

20 sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
proliferation is determined by colony formation on semi-solid support e.g. as described by 

25 Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 
and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

30 biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating utility, 
for example, in treating various anemias or for use in conjunction with irradiation/chemotherapy 
to stimulate the production of erythroid precursors and/or erythroid cells; in supporting the 

35 growth and proliferation of myeloid cells such as granulocytes and monocytes/macrophages (i.e., 
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traditional CSF activity) useful, for example, in conjunction with chemotherapy to prevent or 

treat consequent myelo-suppression; in supporting the growth and proliferation of 

megakaryocytes and consequently of platelets thereby allowing prevention or treatment of 

various platelet disorders such as thrombocytopenia, and generally for use in place of or 

5 complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 

hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 

hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 

those usually treated with transplantation, including, without limitation, aplastic anemia and 

paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 

10 post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 

transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) 

as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

Suitable assays for proliferation and differentiation of various hematopoietic lines are 

1 5 cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et al., Molecular 
and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 

20 Assays for stem cell survival and differentiation (which will identify, among others, 

proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 
Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 

25 with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al., Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 

30 stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. I. 

Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. 1. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

3 5 4.10.6 TISSUE GROWTH ACTIVITY 
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A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of bums, incisions and ulcers. 

A polypeptide of the present invention which induces cartilage and/or bone growth in 
5 circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 
artificial joints. De novo bone formation induced by an osteogenic agent contributes to the repair 
10 of congenital, trauma induced, or oncologic resection induced craniofacial defects, and also is 
useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-fonning cells, 
stimulating growth of bone- forming cells, or inducing differentiation of progenitors of 
bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
1 5 periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 

Another category of tissue regeneration activity that may involve the polypeptide of the 

20 present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 

other tissue formation in circumstances where such tissue is not normally formed, has application 
in the healing of tendon or ligament tears, deformities and other tendon or ligament defects in 
humans and other animals. Such a preparation employing a tendon/ligament-like tissue inducing 
protein may have prophylactic use in preventing damage to tendon or ligament tissue, as well as 

25 use in the improved fixation of tendon or ligament to bone or other tissues, and in repairing 

defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation induced by 
a composition of the present invention contributes to the repair of congenital, trauma induced, or 
other tendon or ligament defects of other origin, and is also useful in cosmetic plastic surgery for 
attachment or repair of tendons or ligaments. The compositions of the present invention may 

30 provide environment to attract tendon- or ligament-forming cells, stimulate growth of tendon- or 
ligament-forming cells, induce differentiation of progenitors of tendon- or ligament-forming 
cells, or induce growth of tendon/ligament cells or progenitors ex vivo for return in vivo to effect 
tissue repair. The compositions of the invention may also be useful in the treatment of tendinitis, 
carpal tunnel syndrome and other tendon or ligament defects. The compositions may also include 

35 an appropriate matrix and/or sequestering agent as a carrier as is well known in the art. 
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The compositions of the present invention may also be useful for proliferation of neural 

cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 

nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 

involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 

5 composition may be used in the treatment of diseases of the peripheral nervous system, such as 

peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 

system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 

lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 

accordance with the present invention include mechanical and traumatic disorders, such as spinal 

10 cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 

resulting from chemotherapy or other medical therapies may also be treatable using a 

composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 

non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 

15 insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 

regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 

kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 

endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 

20 desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 

to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 

A composition of the present invention may also be useful for gut protection or 

regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 

conditions resulting from systemic cytokine damage. 

25 A composition of the present invention may also be useful for promoting or inhibiting 

differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 

growth of tissues described above. 

. Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 

30 International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 

Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 

WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 

Epidermal Wound Healing, pps. 71-1 12 (Maibach, H. I. and Rovee, D. T, eds.), Year Book 
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Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84(1978). 



4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

5 A polypeptide of the present invention may also exhibit immune stimulating or immune 

suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 
protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SOD)), e.g., in regulating (up or down) growth and 

1 0 proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 
specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 
treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 

15 herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 

20 rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 

autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 

25 venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
Stevens- Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 

30 suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 
models such as the cumulative contact enhancement test (Lastbom et al. 5 Toxicology 125: 59-66, 
1 998), skin prick test (Hoffmann et al., Allergy 54 : 446-54, 1 999), guinea pig skin sensitization 
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test (Vohr et al., Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al. } 
J. Toxicol. Environ. Health 53: 563-79). 

Using the proteins of the invention it may also he possible to modulate immune 
responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking an 
5 immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 

10 in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 
of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 

15 limitation B lymphocyte antigen functions (such as, for example, B7)) 5 e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft- versus-host disease (GVHD). For example, blockage of T cell 
function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 

20 followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be sufficient 
to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-terra tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 

25 of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to bloctTthe function of a combination of B lymphocyte antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 

30 rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:1 1 102-1 1 105 
(1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 

35 compositi ons of the invention on the development of that disease. 
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Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 
reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T cells may 
5 reduce or eliminate disease symptoms. Administration of reagents which block stimulation of T 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 
long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 

10 autoimmune disorders can be determined using a number of well-characterized animal models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB4iybrid mice, murine autoimmune 
collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 
myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 

15 840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
responses may be in the form of enhancing an existing immune response or eliciting an initial 
immune response. For example, enhancing an immune response may be useful in cases of viral 

20 infection, including systemic viral diseases such as influenza, the common cold, and encephalitis. 
Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 

25 patient. Another method of enhancing anti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of the present 
invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

30 A polypeptide of the present invention may provide the necessary stimulation signal to T 

cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 

35 MHC class I alpha chain protein and p 2 microglobulin protein or an MHC class II alpha chain 
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protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 
proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
5 an antisense construct which blocks expression of an MHC class II associated protein, such as 
the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 
of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 
tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject. 
10 The activity of a protein of the invention may, among other means, be measured by the 

following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 

15 Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 
78:2488-2492, 1981; Herrmann et al. 3 J. Immunol. 128:1968-1974, 1982; Handa et al., J. 
Immunol 135:1564-1572, 1985; Takai etal., I. Immunol- 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al., 

20 Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 

25 Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol \ 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 
that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 

30 M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed by 

35 dendritic cells that activate naive T-cells) include, without limitation, those described in: Guery 
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et aL J. Immunol. 134:536-544, 1995; Inaba et al., Journal of Experimental Medicine 
173:549-559, 1991; Macatonia et al., Journal of Immunology 154:5071-5079, 1995; Porgador et 
al., Journal of Experimental Medicine 182:255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al., Journal of 
5 Experimental Medicine 169: 1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 
94:797-807, 1994; and Inaba et al., Journal of Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al., Cytometry 

10 13:795-808, 1992; Gorczyca et al, Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 
53:1945-1951, 1993; Itoh et al., Cell 66:233-243, 1991; Zacharchuk, Journal of Immunology 
145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 

15 include, without limitation, those described in: Antica et al., Blood 84:1 1 1-1 17, 1994; Fine et al., 
Cellular Immunology 155:1 1 1-122, 1994; Galy et al., Blood 85:2770-2778, 1995; Toki et al., 
Proc. Nat. Acad Sci. USA 88:7548-7551, 1991. 

4.10.8 ACTIVIN/INHIBIN ACTIVITY 

20 A polypeptide of the present invention may also exhibit activin- or inhibin-related 

activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 

25 alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 

30 a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 
polypeptide of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 
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The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
al., Endocrinology 91:562-572, 1972; Ling et al. Nature 321:779-782, 1986; Vale et al., Nature 
5 321 :776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095, 1986. 

4.10.9 CHEMOTACTIC/CHEMOKEVETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 

10 activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial ceils. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 

1 5 modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 
immune responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 

20 stimulate, directly or indirectly, the directed orientation or movement of such cell population. 

Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
determined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of the invention can be used in the following: 

25 Assays for chemotactic activity (which will identify proteins that induce or prevent 

chemotaxis) consist of assays that measure the ability of a protein to induce the migration of cells 
across a membrane as well as the ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 

30 M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
6.12.1-6.12.28; Taub et al. J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 
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4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 
5 hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 
1 0 Therapeutic compositions of the invention can be used in the following: 

Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:13 1-140, 1986; Burdick et al., Thrombosis Res. 
45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

15 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 

20 example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

25 Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 

inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 

30 cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic Ieukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 

35 associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
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bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 

carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 

kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 

neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 

5 nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 

tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 

hemangiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 

inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 

10 administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

1 5 The composition can also be administered in therapeutically effective amounts as a 

portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 
acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
Anti-cancer drugs that are well known in the ail and can be used as a treatment in combination 

20 with the polypeptide or modulator of the invention include: Actinomycin D, Aminoglutethimide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
Daunorubicin HQ, Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (V16-213), 
Floxuridine, 5-Fluorouracil (5-Fu), Ftutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, 

25 Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HC1 (nitrogen mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HCl, Octreotide, Plicamycin, Procarbazine HCI, 
Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatin, 

30 Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 

35 effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 
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In vitro models can be used to determine the effective doses of the polypeptide of the 

invention as a potential cancer treatment. These in vitro models include proliferation assays of 

cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 

Animal Cells: A Manual of Basic Technique, Wiiy-Liss, New York, NY Ch 1 8 and Ch 21), 

5 tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 

(1974), mobility and invasive potential of tumor cells in Boy den Chamber assays as described in 

Pilldngton et al., Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 

of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 

cell migration as described in Ribatta et al., Intl. J. Dev. Biol., 40: 1 1 89-97 (1999) and Li et al, 

1 0 Clin. Exp. Metastasis, 1 7:423-9 (1 999), respectively. Suitable tumor cells lines are available, 

e.g. from American Type Tissue Culture Collection catalogs. 

4.10.12 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
1 5 receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and their ligands, rec&ptor kinases and 
their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
and their ligands (including without limitation, cellular adhesion molecules (such as selectins. 
20 integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/l igand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
25 interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods: 

Suitable assays for receptor-ligand activity include without limitation those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 
30 Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et al., Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et al., J. Exp. Med. 168:1145-1156, 1988; 
Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al., Cell 80:661-670, 1995. 
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By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays, affinity chromatography, dihybrid screening assays, BIAcore assays, gel 
overlay assays, or other methods known in the art. 
5 Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 

partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 
Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 182 (1990) Academic 
10 Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon- 14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

15 4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
solid support, borne on a cell surface or located intracellularly, One method of drug screening 

20 utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 

nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of complexes 
between polypeptides of the invention or fragments and the agent being tested or examine the 

25 diminution in complex formation between the novel polypeptides and an appropriate cell line, 
which are well known in the art. 

Sources for test compounds that may be screened for ability to bind to or modulate (i.e., 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

30 comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria and 

35 fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
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screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 
review, see Science 252:63-68 (1998). 
5 Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 

organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 

10 For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin 
Biotechnol 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et aL, Mol Biotechnol, 9(3):205-23 (1998)* Hruby et aL, Curr Opin Chem Biol, 
1(1):1 14-19 (1997); Dorner et aL, Bioorg Med Chem, 4(5):709-15 (1996) (alkylated dipeptides). 
Identification of modulators through use of the various libraries described herein permits 

1 5 modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
for either cell/animal death or prolonged survival of the animal/cells. 

20 The binding molecules thus identified may be complexed with toxins, e.g., ricin or 

cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

25 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 

30 expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 

35 that modulate (/. e. t increase or decrease) biological activity of a polypeptide of the invention. 
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Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 

ligands, or cocktails of ligands to two cells populations that are genetically identical except for 

the expression of the receptor of the invention: one cell population expresses the receptor of the 

invention whereas the other does not. The response of the two cell populations to the addition of 

5 ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 

polypeptide of the invention in cells and assayed for an autocrine response to identify potential 

ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 

in the art can be used to identify binding partner polypeptides, including, (1) organic and 

inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

10 comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 

1 5 with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications i.e. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity. 

20 4.10.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 

25 process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 

30 endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL-1. Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 

35 limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 
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arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
5 intrauterine infections. 



4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
10 invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblasts, promyelocyte, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

15 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 

20 therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 

25 nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
30 results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 

infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or injured 
as a result of infection, for example, by an abscess or associated with infection by human 
immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 

35 tuberculosis, syphilis; 
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(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 

injured as a result of a degenerative process including but not limited to degeneration associated 

with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 

sclerosis; 

5 (v) lesions associated with nutritional diseases or disorders, in which a portion of the 

nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B 12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 
callosum), and alcoholic cerebellar degeneration; 

10 (vi) neurological lesions associated with systemic diseases including but not limited to 

diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
neurotoxins; and 

1 5 (viii) demyelinated lesions in which a portion of the nervous system is destroyed or 

injured by a demyelinating disease including but not limited to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a nervous 

20 system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 

(i) increased survivaJ time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

25 (iii) increased productic i of a neuron-associated molecule in culture or in vivo, e.g. , 

choline acetyltransferase or acetyl, holinesterase with respect to motor neurons; or 
(iv) decreased symptoms of neuron dysfunction in vivo. 
Such effects may be measured by any method known in the art In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 

30 forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc., 
depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
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assessing the physical manifestation of motor neuron disorder, e.g., weakness, motor neuron 

conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 

invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 

5 trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 

well as other components of the nervous system, as well as disorders that selectively affect 

neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 

muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 

muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 

1 0 poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 

(Charcot-Marie-Tooth Disease). 



4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following additional 

1 5 activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for example, breast augmentation or diminution, change in bone form or shape); 

20 effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or component(s); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 

25 (including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 

30 as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein, 

4-10.19 IDENTIFICATION OF POLYMORPHISMS 
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The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
5 response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

10 Polymorphisms can be identified in a variety of ways known in the art which all 

generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 

1 5 allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 

hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 

20 enzymes that provide differential digestion of the genomic DNA depending on the presence or 
absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 

25 invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

30 4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 1983, 
Science, 219:56, or by B. Waksman et al., 1963, Int. Arch. Allergy AppL Immunol., 23:129. 

35 Induction of the disease can be caused by a single injection, generally intradermally, of a 
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suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 
5 The procedure for testing the effects of the test compound would consist of intradermally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 18, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
1 0 would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 



4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
1 5 other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

4.11.1 EXAMPLE 

20 One embodiment of the invention is the administration of an effective amount of the 

polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 

25 polypeptides or other composition of the invention will normally be determined by the 

prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 
administered per dose will be in the range of about 0.01)ag/kg to 100 mg/kg of Body weight, with 
the preferred dose being about 0.1|ig/kg to 10 mg/kg of patient body weight For parenteral 

30 administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 
additives that maintain the isotonicity and stability of the polypeptide or other active ingredient. 

3 5 The preparation of such solutions is within the skill of the art. 
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4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

A protein or other composition of the present invention (from whatever source derived, 
5 including without limitation from recombinant and non-recombinant sources and including 

antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 

10 fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 

15 M-CSF, GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, 1L-9, IL-10, IL-1 1, IL-12, 
IL-13, IL-14, IL-15, IFN, TNFO, TNF1, TNF2, G-CSF, Meg-CSF, thxombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 
include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 

20 factor (PDGF), transforming growth factors (TGF-a and TGF-0), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
treatment. Such additional factors and/or agents may be included in the pharmaceutical 

25 composition to produce a synergistic effect with protein or other active ingredient of the 
invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 

30 hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, IL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 
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As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 
5 Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 
10 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

1 5 In practicing the method of treatment or use of the present invention, a therapeutically 

effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 

20 hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 

25 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
30 intestinal administration; parenteral delivery, .including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 
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ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often in 
5 a depot or sustained release formulation. In order to prevent the scarring process frequently 
occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 
10 afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an effective 
dosage to the desired site of action: The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
1 5 ranges for the polypeptides of the invention can be extrapolated from these dosages or from 
similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 

4.12.2 COMPOSITIONS/FORMULATIONS 

20 Pharmaceutical compositions for use in accordance with the present invention thus may 

be formulated in a conventional manner using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutical^. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 

25 dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 

lyophilizing processes. Proper formulation is dependent upon the route of administration chosen. 
When a therapeutically effective amount of protein or other active ingredient of the present 
invention is administered orally, protein or other active ingredient of the present invention will 
be in the form of a tablet, capsule, powder, solution or elixir. When administered in tablet form, 

30 the pharmaceutical composition of the invention may additionally contain a solid carrier such as 
a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 95% protein or 
other active ingredient of the present invention, and preferably from about 25 to 90% protein or 
other active ingredient of the present invention. When administered in liquid form, a liquid 
carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, mineral oil, 

35 soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 
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pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
5 about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 

10 active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 

1 5 other vehicle as known in the art. The pharmaceutical composition of the present invention may 
also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous solutions, 
preferably in physiologically compatible buffers such as Hanks's solution, Ringer's solution, or 
physiological saline buffer. For transmucosal administration, penetrants appropriate to the 

20 barrier to be permeated are used in the formulation. Such penetrants are generally known in the 
art. 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutically acceptable carriers well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 

25 liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 

30 preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 

35 purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 
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talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 
5 Pharmaceutical preparations which can be used orally include push-fit capsules made of 

gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 

10 suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 

15 invention are conveniently delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use in 

20 an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 

25 emulsions in oily or aqueous vehicles, and may contain formulate] y agents such as suspending, 
stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 

30 vehicles include fatty oils such as sesame oil,, or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 
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solutions. Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 
5 glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 

10 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 
system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 

1 5 polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1 : 1 with a 5% dextrose in water solution. This co-solvent 
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 

20 co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 

25 known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 

30 skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature and the 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 

35 or excipients. Examples of such carriers or excipients include but are not limited to calcium 
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carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and 
polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 
provided as salts with pharmaceutical ly compatible counter ions. Such pharmaceutical^ 
acceptable base addition salts are those salts which retain the biological effectiveness and 
5 properties of the free acids and which are obtained by reaction with inorganic or organic bases 
such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 
monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, methanol amine and 
the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 

10 protein(s) or other active ingredient(s) of present invention along with protein or peptide 

antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 

15 those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 

20 pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 
which protein of the present invention is combined, in addition to other pharmaceutically 
acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 

25 lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

30 The amount of protein or other active ingredient of the present invention in the 

pharmaceutical composition of the present invention will depend upon the nature and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 

35 attending physician will administer low doses of protein or other active ingredient of the present 
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invention and observe the patient's response. Larger doses of protein or other active ingredient 
of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
5 contain about 0.01 |ag to about 100 mg (preferably about 0.1 ^g to about 10 mg, more preferably 
about 0.1 ^g to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 

10 composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 

1 5 described above, may alternatively or additionally, be administered simultaneously or 

sequentially with the composition in the methods of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the 
protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 

20 capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 

The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for iie compositions 

25 may be biodegradable and chemically defined calcium sulfate, tricalcium ph vsphate, 

hydroxyapatite, polylactic acitifpolyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 

30 aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 

35 glycolic acid in the form of porous particles having diameters ranging from 150 to 800 microns. 
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In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 
5 (including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 

hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and polyvinyl alcohol). 

10 The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 
total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 

1 5 compositions, proteins or other active ingredients of the invention may be combined with other 
agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-a and TGF-(3), and 
insulin-like growth factor (IGF). 

20 The therapeutic compositions are also presently valuable for veterinary applications. 

Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
regeneration will be determined by the attending physician considering various factors which 

25 modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 
damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue {e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution and 
with inclusion of other proteins in the pharmaceutical composition. For example, the addition of 

30 other known growth factors, such as IGF I (insulin like growth factor I), to the final composition, 
may also effect the dosage. Progress can be monitored by periodic assessment of tissue/bone 
growth and/or repair, for example, X-rays, histomorphometric determinations and tetracycline 
labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
35 polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
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mammalian subject. Polynucleotides of the invention may also be administered by other known 

methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 

the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 

proteins of the present invention in order to proliferate or to produce a desired effect on or 

5 activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

4.12.3 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 

10 intended purpose. More specifically, a therapeutically effective amount means an amount 
effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 

15 appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC50 as determined in cell culture (Le. 9 the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 

20 Such information can be used to more accurately determine useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the LD50 (the dose lethal to 50% of the 

25 population) and the ED 50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED 50 . Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 

30 of circulating concentrations that include the ED50 with little or no toxicity. The dosage may 

vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et aL, 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount and interval may be adjusted 

35 individually to provide plasma levels of the active moiety which are sufficient to maintain the 



73 



WO 01/57190 PCT/US01/04098 

desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 
5 Dosage intervals can also be determined using MEC value. Compounds should be 

administered using a regimen which maintains plasma levels above the MEC for 1 0-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 
10 An exemplary dosage regimen for polypeptides or other compositions of the invention 

will be in the range of about 0.01 |ag/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 Jig/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

15 The amount of composition administered will, of course, be dependent on the subject 

being treated, on the subject's age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 

20 The compositions may, if desired, be presented in a pack or dispenser device which may 

contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 
invention formulated in a~compatible pharmaceutical carrier may also be prepared, placed in an 

25 appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 
invention. The term "antibody" as used herein refers to immunoglobulin molecules and 

30 immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a b, Fab* and F^^ 
fragments, and an Fab expression library. In general, an antibody molecule obtained from 
humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 

35 by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
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such as IgGu IgG2, and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or a 
5 portion or fragment thereof, and additionally can be used as an immunogen to generate 

antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 

10 of the full length protein, such as an amino acid sequence shown in SEQ ID NO:985, and 

encompasses an epitope thereof such that an antibody raised against the peptide forms a specific 
immune complex with the full length protein or with any fragment that contains the epitope. 
Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 15 amino 
acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. Preferred 

1 5 epitopes encompassed by the antigenic peptide are regions of the protein that are located on its 
surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g., a 
hydrophilic region. A hydrophobicity analysis of the human related protein sequence will 

20 indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 
to encode surface residues useful for targeting antibody production. As a means for targeting 
antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 
may be generated by any method well known in the art, including, for example, the Kyte 
Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g., 

25 Hopp and Woods, 1981, Proc. Nat. Acad ScL USA 78: 3824-3828; Kyte and Doolittle 1982, J. 
Mol BioL 157: 105-142, each of which is incorporated herein by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 
fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 

30 thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
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Manual, Harlow E 5 and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 



5.13.1 Polyclonal Antibodies 

5 For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

10 recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are notlirnited to. keyhole, limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 

15 limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

20 synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 

25 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

30 5. 13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 
35 antibody are identical in all the molecules of the population. MAbs thus contain an antigen 
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binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature , 256:495 (1975). In a hybridoma method, a mouse, 
5 hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 
The immunizing agent will typically include the protein antigen, a fragment thereof or a fusion 
protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human origin 

10 are desired, or spleen cells or lymph node cells are used if non-human mammalian sources are 
desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing 
agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: 
Principles and Practice , Academic Press, (1986) pp. 59-103). Immortalized cell lines are usually 
transformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. 

15 Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can be cultured in 
a suitable culture medium that preferably contains one or more substances that inhibit the growth 
or survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for 
the hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT 

20 medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 

25 California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol. , 133:3001 (1984); Brodeur et al., Monoclonal 
Antibody Production Techniques and Applications , Marcel Dekker, Inc., New York, (1 987) pp. 
51-63). 

30 The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 

35 art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
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Scatchard analysis of Munson and Pollard, Anal. Biochem., 107 :220 ( 1 980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
5 dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 
The monoclonal antibodies secreted by the subclones can be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for 

10 example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or 
affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 

15 oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 

20 monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 

example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368 . 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 

25 polyp , ptide can be substituted for the constant domains of an antibody of the invention, or can 
be su bstituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

5.13.2 Humanized Antibodies 

30 The antibodies directed against the protein antigens of the invention can further comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen- 

35 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
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immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature, 321:522-525 (1986); Riechmann et al., Nature , 332:323-327 (1988); Verhoeyen et al., 
Science , 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
5 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

10 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol.. 

15 2:593-596(1992)). 



5.13.3 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 

20 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 

25 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

30 including phage display libraries (Hoogenboom and Winter, J. Mol. Biol , 227:381 (1991); 
Marks et al., J. Mol. Biol. 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

35 in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 



79 



WO 01/57190 PCT/US01/04098 

is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 779-783 (1992)); Lonberg et al. 
(Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild et aU Nature 
Biotechnology 14, 845-51 (1996)); Neuberger (Nature Biotechnology 14. 826 (1996)); and 
5 Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 (1 995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 

1 0 have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 

1 5 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells 
which secrete fully human immunoglobulins. The antibodies can be obtained directly from the 
animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

20 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 

immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 

25 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 

5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 

30 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 

35 an expression vector containing a nucleotide sequence encoding a light chain into another 
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mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
5 immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

5.13.4 F a b Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
10 antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F a b expression libraries (see e.g., 
Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F a b fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
1 5 may be produced by techniques known in the art including, but not limited to: (i) an F^b^ 

fragment produced by pepsin digestion of an antibody molecule; (ii) an F a b fragment generated 
by reducing the disulfide bridges of an F (a b')2 fragment; (iii) an F a b fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

20 5.13.5 Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

25 Methods or making bispecific antibodies are known in the art. Traditionally, the 

recombinant production of bis^Scific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature , 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 

30 potential mixture of ten different antibody molecules, of which only one has the correct 

bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993,andinTraunecker<tf a/., 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 

35 combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
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preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy -chain fusions and, if desired, the immunoglobulin 
5 light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
aL, Methods in Enzvmology. 121:210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 

10 recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 

1 5 acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 

20 prepared using chemical linkage. Brennan et aL, Science 229:81 (1985) describe a procedure 
wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 

25 derivatives is then reconverted to the Fab' -thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

30 coupled to form bispecific antibodies. Shalaby et aL, J. Exp. Med. 175 :217-225 (1 992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 

35 of human cytotoxic lymphocytes against human breast tumor targets. 
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Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J. Immunol. 148(5):1547-1553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab 5 portions of two 
5 different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1 993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 

1 0 heavy -chain variable domain (V H ) connected to a light-chain variable domain (V L ) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the V H and V L domains of one fragment are forced to pair with the complementary V L and V H 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 

15 reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 1 47:60 (1 991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 

20 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIH (CD16) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 

25 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Hcteroconjugate Antibodies 

30 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

35 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
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can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

5 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 

10 internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191-1195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 

15 has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
20 cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 

25 diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricitfA chain, abrin A chain, modeccin A chain, alpha-sarcin, 
AJeurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
raitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

30 radionuclides are available for the production of radioconjugated antibodies. Examples include 
212 Bi, ,31 1, 13I In, 9 °Y,and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

35 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 



84 



WO 01/57190 PCT/US01/04098 
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 
5 Carbon- 1 4-labeled 1 -isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
10 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 



4.14 COMPUTER READABLE SEQUENCES 

15 In one application of this embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

20 and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 

25 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

30 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

35 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
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formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954 or a representative fragment thereof; or a nucleotide sequence at least 95% 
5 identical to any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954 in computer readable form, a skilled artisan can routinely access the sequence 
information for a variety of purposes. Computer software is publicly available which allows a 
skilled artisan to access sequence information provided in a computer readable medium. The 
examples which follow demonstrate how software which implements the BLAST (Altschul et 

10 aL J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. Chem. 17:203-207 
(1993)) search algorithms on a Sybase system is used to identify open reading frames (ORFs) 
within a nucleic acid sequence. Such ORFs may be protein encoding fragments and may be 
useful in producing commercially important proteins such as enzymes used in fermentation 
reactions and in the production of commercially useful metabolites. 

15 As used herein, "a computer-based system" refers to the hardware means, software 

means, and data storage means used to analyze the nucleotide sequence information of the 
present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 

20 computer-based systems are suitable for use in the present invention. As stated above, the 

computer-based systems of the present invention comprise a data storage means having stored 
therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 

25 invention, or a memory access means which can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 

30 fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith-Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOL YPEPTIDEI A) . A 

35 skilled artisan can readily recognize that any one of the available algorithms or implementing 
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software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
5 present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

10 As used herein, "a target structural motif," or "target motif," refers to any rationally 

selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which is formed upon the folding of the target motif There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 

1 5 to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
sequences). 

4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
20 control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al, Science 15241:456 (1988); and Dervan 
25 et al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
30 Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 
35 one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
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acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
5 for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 

1 0 detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

1 5 In detail, such methods comprise incubating a test sample with one or more of the 

antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 

20 employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 
skilled in the art will recognize that any one of the commonly available hybridization, 
amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Int eduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 

25 Amsterdt /n, The Netherlands (1986); Bullock, G.R. et aL, Techniques in Immunocytochemistry, 
Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1 985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 

30 sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
will vary based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 
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In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
5 invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 
containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 

10 another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 
compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 

1 5 contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 
primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 

20 established kit formats which are well known in the art. 



4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention (e.g., where the polypeptide of the 
25 invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al„ U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 
pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 

30 

4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 
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1 -984, 1 969-2952, 3937-3942 or 3949-3954, or bind to a specific domain of the polypeptide 

encoded by the nucleic acid. In detail, said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORF of the present 

invention, or nucleic acid of the invention; and 

5 (b) determining whether the agent binds to said protein or said nucleic acid. 

In general, therefore, such methods for identifying compounds that bind to a 

polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 

the invention for a time sufficient to form a polynucieotide/compound complex, and detecting 

the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 

10 to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 

polypeptide of the invention can comprise contacting a compound with a polypeptide of the 

invention for a time sufficient to form a polypeptide/compound complex, and detecting the 

complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 

1 5 polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 

comprise contacting a compound with a polypeptide of the invention in a cell for a time 

sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 

receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 

20 sequence expression, so that if a polypeptide/compound complex is detected, a compound that 

binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 

activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 

activity observed in the absence of the compound). Alternatively, compounds identified via such 

25 methods can include compounds which modulate the expression of a polynucleotide of the 

invention (that is, increase or decrease expression relative to expression levels observed in the 

absence of the compound). Compounds, such as compounds identified via the methods of the 

invention, can be tested using standard assays well known to those of skill in the art for their 

ability to modulate activity/expression. 

30 The agents screened in the above assay can be, but are not limited to, peptides, 

carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 

and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 

the like are selected at random and axe assayed for their ability to bind to the protein encoded by 

35 the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
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As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
5 antipeptide peptides, for example see Hurby et aL, Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et aL, Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 

10 of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 

1 5 by binding to DNA or RN A. Such agents can be based on the classic phosphodiester, 

ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 
base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 

20 Lee et aL, Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 (1988); and Dervan et 
al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 

25 polypeptide. Both techniques have been demonstrated to be effective in model systems. 

Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents which bind to a protein encoded by one of the ORFs of the present invention can 
be used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 

30 present invention can be formulated using known techniques to generate a pharmaceutical 
composition, 

4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide forpolypeptide-specific nucleic acid 
35 hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
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hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 of 3949-3954. Because the 
corresponding gene is only expressed in a limited number of tissues, a hybridization probe 
derived from of any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
5 3949-3954 can be used as an indicator of the presence of RNA of cell type of such a tissue in a 
sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 

1 0 PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 

15 are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 
nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 

20 chromosome using well known genetic and/or chromosomal mapping techniques. These 

techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
chromosome spreads has been described, among other places, in Verma et al (1988) Human 

25 Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1 994 Genome Issue of Science (265 : 1 98 1 f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 

30 predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 
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4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, i.e., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 
5 Support bound oligonucleotides may be prepared by any of the methods known to those of 

skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1 990) J. Clin. Microbiol. 28(6) 1 469-72); 
using UV light (Nagata et al., 1985; Dahlen et al> 1987; Morrissey & Collins, (1 989) Mol. Cell 
10 Probes3(2) 1 89-207) or by covalent binding ofbase modified DNA (Kellers al, 1988; 1989); all 
references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al (1 994) Proc. Natl. Acad. Sci. USA 91 (8) 3072-6, 
describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 
1 5 streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, Oslo. 
Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, CA). 

Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 
20 Laboratories have developed a method by which DNA can be co valendy bound to the microwell 
surface termed Covalink NH. CovaLinkNH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5'-end by a phosphoiimidatebond, allowing immobilization of more than 1 pmol of DNA 
25 (Rasmussenef (: : >91) Anal. Biochem. 198(1) 138-42). 

The use of CovaLinkNH strips for covalent binding of DNA molecules at the 5'-end has 
been described (Rasmussen et al., (1991). In this technology, a phosphoramidatebond is employed 
(Chu et al., (1 983) Nucleic Acids Res. 1 1 (8) 65 1 3-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidatebond joins the DNA to the 
30 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 

grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLinkNH via an phosphoramidatebond, the oligonucleotide terminus must have a 5-end 
phosphate group. It is ? perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidin used to bind the probes. 
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More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 
denaturing for 1 0 min. at 95°C and cooling on ice for 10 min. Ice-cold 0. 1 M 1 -methylimidazole, 
pH 7.0 (l-Melm?), is then added to a final concentration of 10 mM l-Melm?. A ss DNA solution is 
then dispensed into CovaLink NH strips (75 ul/well) standing on ice. 
5 Carbodiimide 0.2 M 1 -e1hyl-3-(3-dime%laminopropyl)-carbodiiinide (EDC), dissolved in 

1 0 mM 1 -Melm 7 , is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g., Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

10 It is contemplated that a further suitable method for use with the present invention is that 

described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3-reagent through the phosphate group by a covalent phosphodiester link to aliphatic 
hydroxyl groups carried by the support. The oligonucleotide is then synthesized on the supported 

1 5 nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotection may be 

20 employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 
Fodor et al (1 99 1 ) Science 25 1 (4995) 767-73 , incorporated herein by reference. Probes may also 
be immobilized on nylon supports as described by Van Ness et al (1 99 1 ) Nucleic Acids Res. 
19(12) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1 988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporated herein. 

25 To link an oligonucleotideto a nylon support, as described by Van Ness et al (1991), 

requires activation of the nylon surface via alkylation and selective activation of the 5-amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
light-generated synthesis described by Pease et al, (1994) PNAS USA 91(1 1) 5022-6, incorporated 

30 herein by reference). These authors used current photolithographic techniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
5'-protectediV-acyl-deoxynucieosidephosphorarmdites, surface linker chemistry and versatile 
combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotide probes may be 

35 generated in this manner. 
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4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
including mRNA without any amplification steps. For example, Sambrook et al ( 1 989) descri bes 
5 three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in Ml 3, plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 
may be prepared or dispensed in multiwell plates. About 1 00- 1 000 ng of DNA samples may be 
10 prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 9.24-9.28 of Sambrook et 
al (1989), shearing by ultrasound and NaOH treatment. 

Low pressure shearing is also appropriate, as described by Schriefer et al ( 1 990) Nucleic 
1 5 Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of these 
studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 
fragmentation methods. 

20 One particularly suitable way for fragmenting DNA is contemplated to be that using the two 

base recognition endonuclease, Cv/JI, described by Fitzgerald et al (1992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

25 The restriction endonuclease Cv/JI normally cleaves the recognition sequence PuGCPy 

between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
this enzyme (Cv/JI* *), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC 1 9 (2688 base pairs). Fitzgerald et al (1 992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a CviJI** digest of pUC 19 that was size 

3 0 fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
M13 cloning vector. Sequence analysis of 76 clones showed that Cv/JI** restricts pyGCPy and 
PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 

3 5 agarose gel fractionation include: smaller amounts of DNA are required (0.2-0 . 5 ug instead of 2-5 
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ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
5 achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
quickly to 2°C to prevent renaturationof the DNA fragments before they are contacted with the 
chip. Phosphate groups must also be removed from genomic DNA by methods known in the art. 

4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 

1 0 Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microti ter plate) to repeated by transfer of about 20 nl of a DNA solution to a 
nylon membrane. By offset printing, a density of dots higher than the density of the wells is 
achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselectednumber of rows and columns, separate subsets (subarrays) 

1 5 may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 
subarrays may represent replica spotting of the same samples. In one example, a selected gene 
segment may be amplified from 64 patients. For each patient, the amplified gene segment may be in 
one 96-well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 

20 prepared. By using a 96-pin device, all samples may be spotted on one 8 x 1 2 cm membrane. 

Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm 2 and there may be a I mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 

25 being similar to the sort of memjjpane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and variations 
3 0 may be made in the scope of the present invention. Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
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variations in the practice of the invention are expected to occur to those skilled in the art upon 
consideration of the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 
All references cited within the body of the instant specification are hereby incorporated by 
5 reference in their entirety. 

5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 

A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
1 0 human tissues and in some cases isolated from a genomic library derived from human chromosome 
using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
inserts of the library were amplified with PCR using primers specific for the vector sequences which 
flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and screened 
with oligonucleotide probes (e.g., 7-mers) to obtain signature sequences. The clones were clustered 
1 5 into groups of similar or identical sequences. Representative clones were selected for sequencing. 

In some cases, the 5' sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 
(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Random 
20 Amplification of cDN A Ends) was performed to further extend the sequence in the 5 ' direction. 

5.2 EXAMPLE 2 
Assemblage of Novel Nucleic Acids 

The contigs or nucleic acids of the present invention, designated as SEQ ID NO: 1 969-295 1 , 
and 3949-3954 were assembled using an EST sequence as a seed. Then a recursive algorithm was 

25 used to extend the seed EST into an extended assemblage, by pulling additional sequences from 
different databases (i.e., Hyseq's database containing EST sequences, dbEST version 1 14, gb pri 
114, and UniGene version 101) that belong to this assemblage. The algorithm terminated when 
there was no additional sequences from the above databases that would extend the assemblage. 
Inclusion of component sequences into the assemblage was based on a BLASTN hit to the 

30 extending assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

Tables 6 and 8 sets forth the novel predicted polypeptides (including proteins) encoded by 
the novel polynucleotides (SEQ ID NO:2953-3936, and 3949-3954) of the present invention, and 
their corresponding nucleotide locations to each of SEQ ID NO: 2953-3936 and 3955-3960. Tables 
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6 and 8 also indicates the method by which the polypeptide was predicted. Method A refers to a 
polypeptide obtained by using a software program called FASTY (available from 
http://fasta.bioch.virginia-edu ) which selects a polypeptide based on a comparison of the translated 
novel polynucleotide to known polynucleotides (W.R. Pearson, Methods in Enzymology, 1 83 :63-98 
5 (1 990), herein incorporated by reference). Method B refers to a polypeptide obtained by using a 
software program called GenScan for human/vertebrate sequences (available from Stanford 
University, Office of Technology Licensing) that predicts the polypeptide based on a probabilistic 
model of gene structure/compositional properties (C.'Burge and S. Karlin, J. Mol. Biol., 268:78-94 
(1 997), incorporated herein by reference). Method C refers to a polypeptide obtained by using a 
1 0 Hyseq proprietary software program that translates the novel polynucleotide and its complementary 
strand into six possible amino acid sequences (forward and reverse frames) and chooses the 
polypeptide with the longest open reading frame. 

5.3 EXAMPLE 3 
Novel Nucleic Acids 

1 5 Using PHRAP (Univ. of Washington) or C AP4 (Paracel), full length gene cDN A sequences 

and their corresponding protein sequences were generated from the assemblage. Any frame shifts 
and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genebank. Other computer programs which may 
have been used in the editing process were phredPhrap and Consed (University of Washington) and 

20 ed-ready, ed-ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide sequences are shown in the 
Sequence Listing as SEQ ID NO: 1-351. The amino acids are SEQ ID NO:985- 1335. 
Table 1 shows the various tissue sources of SEQ ID NO: 1 -35 L 

The nearest neighbor results for SEQ ID NO: 1-351 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 

25 21 (Derwent), using BLAST r.lgorithm. The nearest neighbor result showed the closest 

homologue for SEQ ID NO: 1 -351 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 1-351 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 

30 Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 
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Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
5 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process for 
identifying prokary otic and eukaryotic signal peptides and their cleavage sites are also disclosed by 
10 Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the publication " 
Identification of prokary otic and eukaryotic signal peptides and prediction of their cleavage sites" 
Protein Engineering, Vol. 10, no. l,pp. 1-6 (1997), incorporated herein by reference. A maximum 
S score and a mean S score, as described in the Nielson et as reference, was obtained for the 
polypeptide sequences. Table 7 shows the position of the signal peptide in each of the polypeptides 
1 5 and the maximum score and mean score associated with that signal peptide. 



5.4 EXAMPLE 4 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
20 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using F ASTY and/or BLAST against Genbank (i.e. dbEST version 117, gb pri 117, 
UniGene version 117, Genpept release 1 1 7). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
25 ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 352-766. The corresponding 
amino acids are SEQ ID NO: 1336-1750. 

Table 1 shows the various tissue sources of SEQ ID NO: 352-766. 
The nearest neighbor results for SEQ ID NO: 352-766 were obtained by a BLASTP 
30 version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 352-766 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs with 
identifiable functions for SEQ ID NO: 352-766 are shown in Table 2 below. 
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Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
5 the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al, Nucleic Acids Res., Vol 26(1 ) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p- value and the pFam score for the identified domain 
1 0 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
15 disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
20 each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.5 EXAMPLE 5 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
25 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e., dbEST version 1 1 8, gb pri 1 1 8, 
UniGene version 1 1 8, Genpept release 118). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
30 ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 767-930. The corresponding 
amino acid sequences are SEQ ID NO: 1 75 1 - 1 9 1 4. 

Table 1 shows the various tissue sources of SEQ ID NO: 767-930. 
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The homology results for SEQ ID NO: 767-930 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 
21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the homologs for 
SEQ ID NO: 767-930 from Genpept. The translated amino acid sequences for which the nucleic 
5 acid sequence encodes are shown in the Sequence Listing. The homologues with identifiable 
functions for SEQ ID NO: 767-930 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
10 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al, Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
15 the domain found, the description, the p- value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

20 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielsoa, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

25 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.6 EXAMPLE 6 
Novel Nucleic Acids 

30 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 8, gb pri 1 1 8, 
UniGene version 1 1 8, Genpept release 1 1 8). Other computer programs which may have been used 
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in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 93 1 -965. The corresponding 
amino acid sequences are shown in SEQ ID NO:1915-1949. 
5 Table 1 shows the various tissue sources of SEQ ID NO: 93 1 -965. 

The nearest neighbor results for SEQ ID NO: 93 1-965 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 93 1 -965 from Genpept . The translated amino acid sequences for 
10 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homo logs 
with identifiable functions for SEQ ID NO: 93 1-965 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
15 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

25 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jtftfob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
- cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

30 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.7 EXAMPLE 7 
Novel Nucleic Acids 
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Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 9, gb pri 1 19, 
5 UniGene version 1 1 9, Genpept release 1 1 9). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:966-974. The corresponding 
amino acid sequences are SEQ ID NO: 1 950-1 958. 
1 0 Table 1 shows the various tissue sources of SEQ ID NO: 966-974. 

The nearest neighbor results for SEQ ID NO: 966-974 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 966-974 from Genpept . The translated amino acid sequences for 
1 5 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 966-974 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et aL, J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
20 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et aL, Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to c ertain peptide domains. Table 4 shows the name of 
25 the domain found, the description, the p-v ; lue and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI . 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

30 for identifying prokaryotic and eukaryotic sigqal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

35 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 



103 



WO 01/57190 PCT/L'SO 1/04098 

each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. 

5.8 EXAMPLE 8 
Novel Nucleic Acids 

5 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 20, gb pri 1 20, 
UniGene version 1 20, Genpept release 1 20). Other computer programs which may have been used 

10 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:975-984. The corresponding 
amino acid sequences are SEQ ID NO:1959-1968. 

Table 1 shows the various tissue sources of SEQ ID NO: 975-984. 

1 5 The nearest neighbor results for SEQ ID NO: 975-984 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 21 , 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 975-984 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

20 with identifiable functions for SEQ ID NO: 975-984 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

25 the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 

30 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
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disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunaic, and Gunnar von Heijne in the 

publication 16 Identification of prokaryotic and eukaryotic signal peptides and prediction of their 

cleavage sites" Protein Engineering, Vol. 10 ? no. 1, pp. 1-6 (1997), incorporated herein by 

reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

5 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 

each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. 

5.9 EXAMPLE 9 
Novel Nucleic Acids 

1 0 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDN A 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 20, gb pri 1 20, 
UniGene version 1 20, Genpept release 1 20). Other computer programs which may have been used 

15 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:3937-3942. The 
correspondingpeptide sequence is SEQ ID NO: 3943-3948. 

Table 1 shows the various tissue sources of SEQ ID NO: 3937-3942. 

20 The nearest neighbor results for SEQ ID NO: 3937-3942 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 3937-3942 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

25 with identifiable functions for SEQ ID NO: 3937-3942 are shown in Table 9 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 10 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

30 the eMatrix p-value(s) and the positions) of the signature within' the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 1 1 shows the name of 
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the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 

5 Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 

10 reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 12 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

1 5 Tables 5 and 1 3 are correlation tables of all of the sequences and the SEQ ID NOS. 



TABLE 1 



Tissue Origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 


lung 






3 1125 49 65 75 114 141 156 160 172 
190 198 209 217 224 229 234-235 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581 584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 


adult brain 


GIBCO 


AB3001 


1 3 12-13 16 22-24 28-29 41 48 58 65 78 
82 89-90 94 97 103 112 114-115 117 120 
122 130-131 168 181 184 186-187 189- 
190 198 208 216 247 249 259 270 277 
297 301 30S 312 314 321 333 348 374 
396 403 406 410 412 416-417 420 423 
426-427 431 456 474 481 484-485 488 
498 500 508-509 530 549 553 558 563- 
564 583 596 602-603 608 612 621-622 
624 643 650 674 699 71 1 736 738-739 
753 770 779-780 785-786 802-803 816 
822 839 842 848 859 861 871 893-894 
897 900 903 925 954 958 967 969 


adult brain 


GIBCO 


ABD003 


3 19 21-25 28-29 31 33-34 37 39 41 46-48 
53 58 63-64 66 72 78 80 99 103 109-1 10 
112 114 118 120-124 126 132-133 135 
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139 143 146 148-149 159 163 168 174 
176 179-180 184-185 188-190 202 208- 
209 216-217 221 223 230 234-235 240 
244 249 251 253 25.5 258-259 263 269- 
270 277 282 285-286 290 294-295 297 
301-302 304-305 307-308 311-312 314 
320 329 333 335-336 342 344 346 349 
354 358 365 370 373-374 377 380 382- 
383 388 394-396 399 401-402 406 409- 
410 413 416 420-421 425 428 430-431 
436-437 442 456 462 464 466-467 474 
484 486 495-496 500-501 506 508-509 
519 530 537 542 549 561-562 564 572 
574 577-578 580-583 586-587 589 592- 
593 596-597 601 608 610 612-614 617- 
624 630-632 635 637 650 658 663-664 
668 676 679 681 689-690 693 699 724 
726 732 736 742-743 747 767-770 780 
784 789 793 799 802-805 813 817-818 

809 fcO<4 ftOQ fill £17 JM^ 

OZZ OZ7-O J 1 OJ / ftJ7 OH J OHO OJO 

859-860 864 871-872 875-876 881 887 
896-897 901 903 907 910-911 925 930 
933 943-944 947 952-953 958 962-963 
965 967 972 977 


adult brain 


Clontech 


ABR001 


3 53 66 113 115 126 135 160 172 179 185 
204 263 273 305 312 323 358 380 383 

1Q(\ 4fi1 4?A 49R-49Q 431 461 ^4? 

583 586 606-607 611 620 645-646 688 
690 715 732 736 740 748 754 768 784- 
786 790 796 800 878 897 906-907 947 
977 


adult brain 


Clontech 


ABR006 


19 32 49 53 60 72 91 103 118 125 130- 
131 134 184 224 275 338 350 354 361- 

11 A IRA. IQfi 1QA 1Q£ A1} A10 A1A 

435 445 468 549 621 732 734-736 745 
760-761 764 768-769 775 787 806 81 1 
818 887 903 906 918 930 942 947 957 
973 977 


adult brain 


Clontech 


ABR008 


2-3 9-11 14 17 21 23-25 28-29 31-35 37 
41-42 45 47-48 56-57 65-66 69-70 72 75 
77-78 88 91-92 97-99 101 103 112-115 
118-128 130-131 135 138-140 142 144- 
146 148 152 156-157 159-160 163 168 
172 174 176 178-180 182-190 194 196- 
198 200-201 204 209-214 218 220-225 
228-230 232-233 238-240 243-244 246 
254-256 260-264 270 272-274 278-279 
282-285 289-291 293-294 296-297 301 
303-306 312-314 317 321-322 325-328 
334 336 338 340-342 344 346 348 350- 
352 354 356-358 363 366 369-374 376 
379-381 383-386 388-394 398-399 402- 
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403 405 409-412 414 418-421 423-424 
426-427 430 433-437 443 445-450 452 
456-457 460 462 464 471 479 482-483 
485 488 490-498 505 507 510 516 519- 
522 524 527-532 535 538-539 542-545 
548 551 553 555 561-562 566 569 571 
574 580-583 588-589 593 597 601-608 
611-612 614-615 617-618 621-622 624 
630-635 642 644 646-648 650-652 655 
657 659-661 664-665 668 672 674 689 
693-699 701-702 708 711 715 717 724 
728-730 732 734-735 738-740 745 747- 
750 753-755 757 761 763-764 766-769 
: 772-773 775 780-781 789-791 793-795 
799-800 802-806 809 812 818-819 821- 
822 826 829-830 832 834-835 841 843 
R4S 8S6 858-859 861 864 866 870 87? 

o'-fj o^jvj ojo Kjjy ou i out ouu o / \j oil 

876 880 883 885 887 893-898 902 906- 
916 918 921 925-926 930-931 933 942- 
943 946 948 950-951 953-954 958-960 
962-965 967 969-970 972 977 


OX-l LU L L/l ail 1 


Ivy 11 LLfVill 


ABR01 1 

ilXI-lvU 1 1 


57 196 270 304 344 436 834 


Pirfult Virain 

ailLU L Ul a. 11 1 


Rinf^bfiin 

U l\J 1LX1 J 1 


ABR012 


14 82 121-122 168 691 


adult brain 


Invitrogen 


ABR013 


72 108 263 270 336 425 492-494 732 787 
790 826 880 


adult brain 


Invitrogen 


ABR014 


293 394 399 764 768-769 928 967 


adult brain 


Invitrogen 


ABR015 


738-739 764 


adult brain 


Invitrogen 


ABR016 


320 374 396 399 405 684 742-743 767 
931 947 967 


adult brain 


Invitrogen 


ABT004 


21 33-34 37-38 47 52 57-58 69 72 91-93 
109 119 122-124 126-127 135 142-143 
158 167-168 185-188 194 200 212 232 
242 246 255 258 270 277 279 293 301 
312-313 319 322-323 331 341 346 348 
373 374 388 391 394 399 401 409 41 1 
42 , 436-437 456 462 477 488 496 498 
51 > 512 515 539 542 545 549 559 563 
57 J 579 587 589 601-605 612 620-621 
624 640 643 647 681 715 723 728 732 
735-736740 745 748 753 766 785-786 
792-793 797-801 812 822 829-831 853- 
856 859 876-877 884 893-894 908-909 
918 925 933 950 969 978 


cultured 
preadipocytes 


Strategene 


ADP001 


4 28-29 69 93 114 121 132-133 135 151- 
152 159 167 172 178 181 184 190 194- 
195 203-204 209 217 219 240 248 260- 
262 267 273-274 277 282 297 301 304 
312 314 326-327 361-362 371 374 388 
394 401 403 405 411 420 437 453 466- 
467 470 474 478 496 507-509 517 530 
532-533 584 588 593 602-603 608 610 
617-621 630-631 633 639 642-643 661 



108 



WO 01/57190 



PCT/US01/04098 









693.729 746 761 765 769 834 842 848 
887 907 923 947-950 957 967 969 


adrenal gland 


Clontech 


ADR002 


1 3 12-13 21 23-24 27-29 67 74 78 103- 
105 108-109 113 115 118 120-121 128- 
133 149 156 160 172 177 182 214 217 
223 232-233 247 254 269-270 273-274 
277 283 285 288 298-299 308 317 319 
328 338 340 342 361-362 364 372 376- 
377 382 384 401-402 405-406 416 420 
431 437 444 446 448 457 462 484 500 
507 517 524 532-533 539 545 554 561- 
562 564 588 597 602-603 606-607 635 
642 646 649 658 664 674 693 703 730 
740 745 752 759 765 767 775 779 799 
809 817-818 839 845 856 859 863 887 
890-891 896 948 953 958 961-963 973 


adult heart 


GIBCO 


AHR001 


1 3-4 8 10 14 20-21 25 28-29 33-34 37-38 
41 48 54-57 65 69-72 75 78 80 82-83 97 
99-100 108 112-115 117-121 123-124 
128-133 141 144-146 149 152 159 162- 
163 168 172 176 179 181 184 186-187 
190-191 201 203 208-209 212 216-218 
221 223 227 229 233 244 247 249 253- 
255 258 263-264 267 269-270 274 278 
280-282 285 289 291 295 297-299 301 
303-304 308 313 317 321-322 326 328 
334 344 348 352 358 361-363 370-371 
380 382-383 388 394-396 398 401 403 
405-406 410-416 423 425-427 430-431 
436 452-453 464-465 470-474 481-484 
487-488 490 492-494 496 499-500 505- 
506 508-509 514 523 529-530 533 547- 
548 553 558 563-565 577-578 586-588 
590 593 597 601-603 606-608 610-613 
617-619 621-622 626-628 637-638 642- 
644 652 658 661 672 682-683 688 691 
693 697 699 708 71 1 713 715 732 737 
745 747-748 750-753 759 761 765 768- 
770 775 790 802-803 814-815 818-819 
830 837 839-840 842 845 848 859 861- 
862 867 876-877 887 891-892 896 900- 
901 903 905-906 908-909 919-920 922 
925 928 936 939-940 946-947 950 953 
959 967 970-971 973 977 


adult kidney 


GEBCO 


AKD001 


1.3 8 12-14 17 19-25 28-29 33-34 37-39 
41 46-48 50 52 55-60 62 65-67 69 71-72 
75 77-78 82 84 89-90 93 97 108-110 114- 
116 118-121 123-125 128 130-133 135 
138 144 146 149 156 159-161 163-164 
167-172 176 179 184 186-187 189-190 
194 196 200-202 204 209 21 1-212 216- 
217 219 221 223-224 229 232-235 244 
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247 250 253 255-256 258 263-264 268- 
272 274 277-281 283 286 288-290 292 
294-295 297 301 303-309311-314 316 
319-323 325 328-338 342 348-349 352 
354-355 358 361-363 365 370-371 373 
376-378 380 382-383 388 395-399 401- 
403 405-406 409-413 416418-420 425- 
428 430-43 1 440 442 452-454 462 464- 
465 470 472-474 477 479 481 483-485 
487-489 492-495 498-500 504 506 510 
517 522 525 529-530 532-533 539 542- 
543 547 551-552 558 560-564 569-570 
573-574 577-578 580-583 585-590 594- 
596 601-608 610-613 617-621 624 626- 
628 630-631 634-636 639 642-643 648 
652 656 658 664-665 676-677 679 681 
688-691 693 697 699 708 711 715 717 
720-722 724 729-732 738-741 747-748 
751-753 761 765 770-778 780 784 789 
791 793 797 804 813 817 823-824 834 
837 839 842-843 845 848 859 861-862 
864 867 870 876-877 887 889 892-894 
896-897 900-901 903 907 913-915 918 
921 923 925 929-930 932 939 942 946- 
947 949-950 953 958-959 961-963 967 
969 972 977 


adult kidney 


Invitrogen 


AKT002 


1 3 16 21 30 32 35 38-41 46-47 56 77 92 
109 123-124 130-131 146 149 161 167- 
168 172 176 190 209 212 234-235 258 
279 292 301 303 308 314 333 355 363 
372 380 383 396 399 402 418-419 426- 
427 431 448 454 461 471-474 488-489 
495 498 504 506 508-509 520-521 530 
537 539-541 545 547 563 582-583 592 
613 617-618 621 623-624 633 655 688 
690 693 699 704 713 732 745 752-753 
761 766-768 770 784 789 797 837 842 
848-849 866-867 877 887 893-894 903 
914-915 925 929-930 937 944-945 947- 
949 955 961 967.984 


adult lung 


GIBCO 


ALG001 


1 3 14 18 28-29 38 54-56 59 92 1 10 1 1 4- 
115 130-131 146 149 156 159 164 167 
176 184 209 217 234-236 240 255-256 
258 263-264 269 271 276 280-281 297 
305 308 312 314 322 325 332 336 344 
353 361-362 388 401 410 420-421 426- 
427 431 465 469 474 484 498 500 506 
508-509 517 530 532 573 592 596 613 
619-620 623 626-628 638 658 679 681 
684 689 717 731 741 771 791 799 817 
834 845 861-862 864 875-876 901 921 
925 928 932 940 947 949 959 962-963 
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967 


lymph node 


Clontech 


ALN001 


3 10 1 10 146 160 168 196 209 221 269 
278 301 336 348 394 405 411 420 422 
459 464 474 485 503 506-507 532 563 
582 619 623 630-631 642 669 684 697 
713 715 727 747 767 769 789 825 839 
842 849 887 896 913 921 925 


young liver 


GIBCO 


ALV001 


3 14 16 37-38 41 51 56 60 97 104-105 
108 110 117 119 128 130-131 134 139 
149 152 169-172 176 184 189-190 200 
209 212 216 218 228 232 255 258 263 
270-271 275 285-286 292 295 298-299 
301 304 314 341 358 365 368 376 400 
410-412 431 474 481-482 485 496 500 
504-505 517 520-522 524 530 532-533 
547 S51 561 5R1 610-61 1 (D\ fDA 
635 643 691 708 711 715 720 752 755 
761 768 796-797 811 818 830 845-847 
852 864-865 867-869 896 899 910-911 
949 958 965 969 972-973 


adult liver 


Invitrogen 


ALV002 


3 37 42 56 60 71 82 104-105 114-115 
117-118 125 130-131 134-135 164 169- 
172 176 179 200 203-204 212 217 223 
226 232 237 244 263 274-275 292 301 
310-312 314 317 349 354 364 368 372 
376 398-399 402 426-427 439 442 451 
458 465 474 482 485 490 506 515 525 
527 545 547 552 568 571 573-575 582 

Do/ J74-J7J OU'f-OUj OU5 OJU OZ1 DjU- 

611 614-61** 617 6*57 664 6Q0 6Q1 6QQ 
723 726 745 751 763 767 784 793 81 1 
822 845 848 852 856 861-862 864 892 
899 908-909 925 950 958 967 983 


adult liver 


Clontech 


ALV003 


60 134 169-171 275 


adult ovary 


Invitrogen 


AOV001 


1 3 9-10 12-14 16 18 20 22-25 28-29 33- 
35 37 39 41-42 46 48-50 55-57 59 63-67 
69 71-72 75 77-80 82 88-89 92 101 103- 
106 108-110 113 115 119-121 123-126 
128-133 135 138 142-146 149 151-152 
159-161 167-168 172 174 176-177 179 
181 184-190 194 198 200 203 208-209 
211-212 214 217 219 221 224 226 232- 
235 240-242 246-247 249 251 254-255 
258-259 264 269-271 274 276-277 279- 
283 285 288 290 293-294 297 301 -304 \ 
306-308 311 314 319-322 325-326 328- 
329 331-332 335-338 341-342 344 348 
354-358 361-363 365 368 370-372 374 
376 379-380 382-383 388 394-396 398- 
399401-402 405-406 409-412 416 418- 
421 423 425-433 438 442-443 449-452 
454 462 464 466-467 469-471 474 479 
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482-484 488 490 492-496 498 500-504 
506-509 511 515-518 520-524 529-530 
532-533 537 539-542 545 551 555 558 
560-565 569 571 573 577-578 581-583 
585-590 592-593 596-597 600-605 608 
610-611 613-614 617-628 633-637 639 
642-643 646-648 650 652 654 656 658 
664 668-670 672 674 679 681 684 688 
691 693 697-699 701-702 713 717 721- 
722 724 729-732 738-744 747-750 752- 
753 755759 761 765 767-774 779-780 
783-784 789 793 795-797 801 813-818 
823-824 828 830-832 834 837 839 841- 
842 845 848-851 856 859 862 864 866- 
867 870-871 874-878 881-883 887-889 
891 893-894 896-897 901 903 906-911 
913 919-922 925 928 930 936 939-940 
943-944 946-947 949-950 952-953 955 
957-958 962-963 965 967 969 971 973 
977 981-982 


adult placenta 


Invitrogen 


APL001 


41 56 67 253 301 304 334 380 383 451 
474 479 500 577-578 643 648 729 767 
856 859 866 873 962-963 


placenta 


Invitrogen 


APL002 


3 21 31 38 63-64 78 135 143 168 186-187 
212 232 244 263 280-281 334 336 344 
348 371 374 394 399 461 490 582 588 
602-607 610 620 699 745 769 793 817 
822 859 897-898 923 928 931 943 949 
969 973 


adult spleen 


GIBCO 


ASP001 


1 3 21-22 46 52 54-55 57-58 61-62 72 74 
78 82 88 118 121 130-131 137 152 159 
168 172 189 203 209 217 223 234-235 
252 255 263 269 271 274 282 288 290 
301 314 322 335 350 363 394 403 405- 
406 410-412 415 431 459 464 472-474 
482 488 500 506 510 514 517 532 537 
542 561-563 589 593 602-603 610 613 
619 621 636 642-643 655 658 662 674 
676 679 681-682 684 689 691-692 697 
699 715 720 723 729 747-748 769-770 
782 793 818 830 834 845 856 859 862 
877 887 893-894 896 903 906-907 914- 
915 918 925 928 930 940 946 965 967 
977 982 


testis 


GIBCO 


ATS001 


6 22 28-29 33-34 41 48 52 62 65 72 97 
106 109 118 132-133 145-146 168 172 
176 183 185 189-191 195 209 211-212 
214 221 223 230 254-255 258 263 269 
283 297 312 314 321 342 352 361-362 
365 380 383 388 395 401 405-406 412 
430-431 441 469-470 474 479 495-496 
500 506 520-521 533 543 545 548 560 
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563 574 582 589-590 593 608 616-618 
620 623-624 638 642-643 697 699 708 
71 1 745 747-748 765 767-768 779 784 
789 812-813 834 837 839 848 859 862 
868-869 875-877 887 889 893-894 896 
928 944 947 953-955 972 981 


Genomic DNA 
from BAC 
63118 


Research 
Genetics 
(CITB BAC 
Library) 


BAC001 


515 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC002 


640 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC003 


640 


adult bladder 


Invitrogen 


BLD001 


50 55 66 71 111 143-144 148 160 201 209 
221 ? < i 5-756 2R0-2R1 786 30S 31 S 319 
340 394 431 442 488 497 505 518 552 
588-589 621 636 664 676 715 738-739 
769 790 824 837 845 877 887 936 940 
948 962-963 967 


bone marrow 


Clontech 


BMD001 


3 10-13 16 18 20-21 25 28-29 31-34 41 45 
48 52 54-55 57 59 61 65 67 72-73 75 78 
80 82 84 99 103 108 110 114-115 118- 
120 123-124 128 130-133 143-144 148 
152 159-161 163 168 172 174 176 178 
190 192 198 203 209 211 217-218 221 
223-224 227 233-236 244 247 249 252 
254 258 260-262 267 269 272 278 280- 
281 284-285 288 290 294-297 301 304 
308 314 317-318 320-321 325 328-330 
333-335 349 351-354 358 363 365 367 
377 382 388. 94-397 400 405 408 410- 
412 418-421 ',25-428 431 433 435 442 
449-450 453 155 459 464 468^170 474 
478-479 481 484 490 496 504 506 508- 
509 51 1 519-521 530 532 539 553 558- 
559 561-563 580 582 586 592 599 608 
610 613-614 617-619 623 625-628 635 
638 641-643 658 664 672 682 699 71 1 
713 717 731 734 740 742-743 745 761 
768-771 774 776-778 784 787 789 813 
817-818 822 834 839-840 842 848 862 
866 870 876 885-887 891 896-898 900 
903 906 913 919 921-922 927-928 939 
944 947 950 953 959 961-963 967-968 
970 973 977 


bone marrow 


Clontech 


BMD002 


3 9-10 15-19 30 33-34 39 45 54 57 63-64 
71 82 102 116 119 130-133 148 152 156 
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159-160 168 176 182 224 254-255 271- 
272 282 285 290 297-299 301 305 323 
333 340 344 351-355 358 361-362 364 
367 370 372 387 394-395 399 403 405 
409 41 1 449-450 459 461 468 474 488- 
489 524 530 532 580-582 592 602-603 
611 617-618 621-622 630-632 642 661 
663 694 717 730 734 740 745 752 755 
761 767 769-771 775-778 784 787 81 1 
813 818 832 840 842 849 859 878 887 
893-894 896-898 903 906 908-909 923 
928 944 946-949 953 958-963 965 982 


bone marrow 


Clontech 


BMD004 


54 


bone marrow 


Clontech 


BMD007 


766 887 928 


i adult colon 

i 

■ 


Invitrogen 


CLN001 


22 37 67 97 1 17 121 148-149 168 172 190 
200 204-205 232 244 263 268 292 301- 
302 363 377 384 452 455 459 470 530 
582 602-603 619 687 723 728 751 761 
831 861 887 914-916 934 955 969 984 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL016 


358 740 760 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL021 


468 527 928 


adult cervix 


BioChain 


CVX001 


1 3 10 14 22 28-30 37 41 47-48 51-52 54- 
57 71 82 89-90 92 106 108 110-111 117- 
118 121 129-131 135 141 143-146 160- 
161 164 168 172 177 189-190 193 195 
200 204 209 211-212 217 226 229-230 
232 234-235 240-242 246 254 260-263 
268-270 274 277 282 285 292 295 297 
305-308 314-316 319 328 343-344 348 
354 358 363 368 380 382-384 389 394 
396 399 401 405-407 410 416 418-421 
428 430-43 1 437 442 453-454 459 464 
469 471-473 476 480 484 492-495 500 
504 506-509 516-517 526 530 532 545 
550-551 563-565 569 577-578 585-586 
590 608 611 613 619 621 623 628 630- 
631 634-637 641 643 648 656-658 664- 
665 674 679 682 689-690 693 700 703 
708 713 721-722 724 728 732 742-743 
747 750 752 755 757 761 763 767-769 



* The 16 tissue-mRNAs and their vendor source, are as follows: 1) Normal adult brain mRNA (Invitrogen), 2) 
normal adult kidney mRNA (Invitrogen), 3) normal adult liver mRNA (Invitrogen), 4) normal fetal brain mRNA 
(Invitrogen), 5) normal fetal kidney mRNA (Invitrogen), 6) normal fetal liver mRNA (Invitrogen), 7) normal fetal 
skin mRNA (Invitrogen), 8) human adrenal gland mRNA (Clontech), 9) human bone marrow mRNA (Clontech), 
10) human leukemia lymphablastic mRNA (Clontech), 11) human thymus mRNA (Clontech), 12) human lymph 
node mRNA (Clontech), 13) human spinal cord mRNA (Clontech), 14) human thyroid mRNA (Clontech), 15) 
human esophagus mRNA (BioChain), 16) human conceptional umbilical cord mRNA (BioChain). 
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779-780 784 788 810-811 813-815 822 
834 836-837 839 848 861 866-867 871 
874 877 887 891-894 897-898 901 913 
916 919 921-922 925 946-947 953 958- 
i 959 967 969 973 


diaphragm 


BioChain 


DIA002 


i 3 39 184 203 431 563 848 967 


endothelial 
cells 


Strategene 


EDT001 


3 6 8-10 14 19-24 28-29 33-34 37 39 41 
46 4 8 52 55-58 62-65 6 7 69 71-72 75 78 
80 82-83 87 101-102 108-109 114-115 
117 123-124 128 130-133 135 138 143 
145-146 149 156 159-160 167-168 172 
174 176-177 179 181 184-187 189-190 
194-195 200 203 208-209 212 216-217 
219 223-224 226-227 229 234-235 244 
248-249 254-256 258 263-264 267 269 
271 274 276-282 285 290-291 294 297 
301-304 308 311 313-314 316-317 320- 
321 323 325-326 328-329 331-332 334- 
337 339-341 344 348-349 352 354-355 
358 361-363 365 367 371-372 375 379- 
380 383 389 394-395 398-403 405-406 
409-412 425-428 437 442-443 448 454 
464 466-467 474 479 481 490 492-498 
500 503 506-509 511 517 520-521 523- 
524 530 532 537 540-542 558 561-563 
565 569-570 573 581-583 586 588-589 
596 602-608 610-611 613 617-622 625 
628 630-631 633-637 642-643 646 648 
650 652 659 661-662 682 688 690-693 
696 698-699 708 712 715 717 720-722 
724 727 729 740 745 748-750 752 761 
765 767-770 772-773 779 784 789 792- 
794 196 802-803 811 817-818 821 824 
827-828 830 834-835 837 842 845 848 
859 861-862 864 866-867 870 876 885 
887 891 893-894 897-898 900 903 906- 
907 913 916 921 925 939 947 950 953 
955 957-958 962-963 967 973 978 984 


Genomic 
clones from the 
short arm of 
chromosome 8 


Genomic 
DNAfrom 
Genetic 
Research 


EPM001 


324 515 640 


esophagus 


BioChain 


ESO002 


97 103 128 371 474 


fetal brain 


Clontech 


FBR001 


67 129 156 159 232 267 433 446 503 845 
952 


fetal brain 


Clontech 


FBR004 


28-29 185 213 277 350 384 432 485 501 
549 651 747 754 761 780 787 848 870 
887 906 958 


fetal brain 


Clontech 


FBR006 


10-1 1 14 21 30 32 47 49 56 65 69 72 77- 
78 82 84 97 101 115 118 121 125 128 
130-131 138 142 148 152 159-160 179 
185 188 194 197 203 210 212 214 219 
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222 227-229 243-246 249 252 256 264 
270 273 282 285 290-291 293 301-303 
305-306 312 321-322 325 327 339-340 
344 346 350 354-357 363 367-371 374 
388 391 394-395 399 402 405-406 410 
414 420 426-427 436-437 442 444 454 
456-457 460 462 464 470 480 485 492- 
494 507 510 516 524 528 530-532 539- 
542 549 553-554 561 -562 580-582 588- 
589 602-608 611 615 617-619 621-622 
624 632 636 641-642 646-647 651-653 
661-662 666-669 672 677 691 715-716 
730 735 740 752 754 761 767-770 772- 
775 780-781 799-801 808 818 822-823 
835 843 845 856 859 864 867 876 880 
885 887 890 893-894 896 913 918 926 
942 946-947 951 957-959 962-963 970- 
971 


fetal brain 


Clontech 


FBRs03 


130-131 312 517 637 691 738-739 


fetal brain 


Invitrogen 


FBT002 


3 22 28-31 47 57 63-64 72 75 77-78 86 
94-95 97-98 126-127 135 140 143 156 
159-160 167-168 177 185 190 196 201 
203-204 214 217 230 254-255 258 267 
273-274 277 279 282-283 292 301-302 
305 312 314 323 329 346 348 367 374 
382 394 399 401 403 412 415 420 432 
437 474 482 485 495 507 5 1 3 5 1 7 527 
529-530 539-542 548 552 579 587-588 
600 604-605 612 617-618 621-622 624 
634 642-643 647-648 650 679 689 693 
699 712 715 742-743 745 748-749 753 
768-769 793 797 829-831 834 845 848 
856 859 893-894 908-909 913 916 931 
933 940 950 967 969 


fetal heart 


Invitrogen 


FHR001 


19 57 130-131 394 431 642 769 844 


fetal kidney 


Clontech 


FKD001 


3 31 33-34 38 48 54 72 160 208-209 21 1 
223 264 269 277 283 290 313 325 341 
348 358 396 418-420 474 484 506 508- 
509 517 520-521 532 547 553 558 567 
569 587 596 608 610 613 619 622 626- 
627 642 679 734 745 818 843 887 896 
903 916 969 971 


fetal kidney 


Clontech 


FKD002 


19 474 726 903 


fetal kidney 


Invitrogen 


FKD007 


3 118186-187 230 244271 432 887 969 


fetal lung 


Clontech 


FLG00I 


69 132-133 156 168 208-209 217 267 269 
274-275 286 354 394 396 406 462 483- 
484 608 619 751 769 771 834 914-915 
925 


fetal lung 


Invitrogen 


FLG003 


3 8 28-29 32 39 50 66 82 88 92 168 1 86- 
187 200 204 212 226 229 246 274 309 
327 332 368 374 382 394 398 426-427 
431-432 442 485 536 555-557 587 604- 
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605 621 624 636 642-643 661 677-678 
724 753 769 848 859 864 877-878 896 
902 904 914-915 958 


fetal lung 


Clontech 


FLG004 


130-131 394 664 769 942 


fetal liver- 
spleen 


Columbia 
University 


FLS001 


3 8-10 12-13 16-17 19-25 27-29 33-35 37- 
38 41 45-46 48 52 55-58 60-67 69 71-74 
77-78 80 82 84 87-90 104-106 108-109 
112-121 123-125 128-134 138 141 143- 
146 149 151 156 159 163-164 167-172 
174 176-179 181 184 186-188 190 194 
200-201 203 208-209 211-212 216-217 
219 224-227 229-230 232 234-235 237 
241 243-244 246-248 254-255 258 260- 
263 267 269-270 273-282 284-285 288- 
290 292-295 297-299 3 01-306 308 31 1- 
318 320-323 326 328 332 335 341-344 
348 352 354-359 361-365 367-368 371- 
374 376-380 382-383 388-389 394-396 
398-399 401-411 413-414 416 418-421 i 
425 428-430 432-433 437 439 442-444 
449-450 452 456-457 461-470 472474 
478-479 481-482 484-485 487 490494 
497-499 504-507 511 514-515 517-521 
523-524 526 529 532 537 540-541 547 i 
555 558-559 563 575 577-578 580-596 
598-599 601-603 606-608 610-613 617- 
624 626-628 630-631 634-636 639 642- 
643 647-648 654-656 663-665 672 674- 
675 679 681 684 686 688 691 693-699 
711713715717 719-726 729 732-733 
738-740 745 748-749 751-753 757 759 
761 767-770 776-778 780 784 787 792- 
794 799 804 809 811 813 817-819 822- 
825 830-831 834 837 840 842 845-848 
852 856 859 861-862 865 867-869 871 
874-878 887-888 891 893-894 896-900 
903 905-911 913 916 918 923 928 930- 
931 936 939 942 944 946-950 952 958- 
959 961-963 965 967 969-970 972-973 
976-977 981-983 


fetal liver- 
spleen 


Columbia 
University 


FLS002 


3 8-13 15-17 19-20 22 25 28-29 33-35 37 
41 454 6 52 54-56 60-61 63-64 66-70 73- 
74 78 80 82 92 99 104-106 108-109 112 
115-116 118 120-121 123-125 128 132- 
135 139 141 143-144 146 149 152 156 
159-161 167 169-172 174 176-177 179 
181 185 188 190 194 196-197 200 204 
212 214 216-218 223-224 226-230 232- 
235 237 246-247 252 254-255 258-263 
267 270-277 284-286 288 292 294-295 
297-299 301 303-305 308 310 314 318 
320 323 328 330-332 335-337 340 342- 
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344 352 354-355 358 361-365 367-368 
371 373-374 376-377 382 388 394-396 
398-399 401 405-406 409-411 413 418- 
421 429 431 439-440 442-444 451-452 
457 462-463 466-468 470 474 477-479 
481 483-484 487-488 491 495 499 504 
508-509 516 519-521 524 526-528 530 
532 537 540-541 543 545-547 550-551 
553 555 560 564 568 574-575 577-578 
580-592 596-597 600 602-603 608 610- 
611 613-614 617-618 621-622 628 630- 
631 634 637 639 642 644 647 654 658- 
659 665-667 669-675 679 681 684-685 
688-690 693 695 697 708 711 713 715 
717-719 723-727 729 731-734 738-739 
741 745-746 749-750 753 759 761 766- 
767 769-770 776-779 782 784 791-792 
794 805 808 817-818 822 824-825 830 
834 837 842 845-849 852 856 859 864- 
R6S 867 874-878 888 891-892 896-900 
903 905-906 908-909 913 916 918 921 
923 925 932 936 939-940 942 944 946- 
947 949-950 953 955-956 958-959 961- 

y 1 ^ 1 y*^y y-J\s y ~j J y J J s *J\J yjsj y y y\J i 

963 965 968-970 973 977-978 981 


fetal liver- 
spleen 


Columbia 
University 


FLS003 


19 60 78 224 273 275 370 373-374 401 
602-603 639 643 730 732 738-739 748 
752 770 782 928 930 947 949 


fetal liver 


Invitrogen 


FLV001 


37 55 60 69 72-73 97 104-105 108 113- 
114 116-118 121 135 143 152 167-168 
186-187 195 200-201 209 217 223 240 
244 253 255 275 284 301 311 314 317 
336 342 348-349 358 371 374 382 394 
402 41 1-412 418-419 428 430 442 453 
517 568-569 580 582 584 587 589 601- 1 
603 606-608 617-618 624 634 639 642- 
644 646 664-665 669 6' 9 715 717 720 
726 745 748 751 769-7 0 782 791 794 
797 824 830-831 845-8 M 852 859 870 
899 913-916 925 928 948 956 958 969 
976 982 


fetal liver 


Clontech 


FLV002 


72 418-419 632 


fetal liver 


Clontech 


FLV004 


3 160 169-171 355 367 374 376 547 617- 
618 621 646 717 741 771 836 878 976 


fetal muscle 


Invitrogen 


FMS001 


15 2 7 32 3 7 67 72 83 99 112 121 138 1 67 
174 177 186-187190 203-204 211 215 
230 252 259 3 12 374 403 406 409 457 
461 485 505 517 528 530 540-541 544 
549 554 558 579-580 583 602-603 608 
639 642-643 654 664 699 715 730 737 
751 772-773 788 802-803 810 848 856 
859 864 868-869 887 893-894 905-906 
910-911 923 948 967 
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fetal muscle 


Invitrogen 


FMS002 


15 99 130-131 223 361-362 431 474 505 
581 639 643 666-667 784 790 808 810- 
81 1 874 880 887 903 946 950 958 962- 
963 973 


fetal skin 


Invitrogen 


FSK001 


3 6 20-22 32-34 41-45 47 49-52 55 63-64 
66 69 77 80 88 91 98 101 111-112 115 
126 130-131 135 142 144 146 160 163 
167 176 188-190 196 201 204 208 213 
215 217-218 229 232 244 246 248 255 
263 265-269 274 279-281 283 285 288 
292 294 297 301 303 308 314 321 341- 
342 344 348 354-355 358 361-362 366 
369 371-372 374 381-382 384 386 394 
401 403 405 413 415 428 431 437 440 
460 466-467 472-473 477 481 483 495 
499 504 517 522 532 536-537 539-541 
545 556-558 569 574 576-578 580 584- 
585 587-589 592-593 602-603 606-608 
612 617-618 621 624 634 637 639 642- 
643 647 664 673-674 676 680-681 689 
699 705-707 709-715 724 728-730 738- 
740 74.S 748 TV) 7fi<5 768-769 772-773 

793 797 817 823 830 834 842 848 859 
861 864 870 874 883 887-888 893-894 
901 904 908-909 913-916 923 925 947 
950 958 962-964 967 975 


JLCUU MvlLI 


Tn vi trn or pn 

111 V 1 U XJ EpV/lL 


FSK002 


3 130-131 146 194 306 354 367 400 405 
474 489 520-521 547 558 561-562 585 
596 730 740 748 755 767 771 810 840 
893-894 946 959 j 


fetal spleen 


BioChain 


FSP001 


276 563 842 


umbilical cord 


BioChain 


FUC001 


3 20 33-34 39 48 50 52 55-57 65 67 69 72 
77 79 82 92 109 112-113 121 132-133 
138-143 156 1 67-168 172 174 179 184- 
185 190 194-196 200 202-203 208-209 
229-230 244 269-271 278 284-285 290 
297-299 303 305 308 320 331-332 336 
338 342-343 363 367 372 374 379-380 
383-384 392-394 397 399 402 405-406 
410 425^127 429-430 449-450 474 476 
484 497 499 501 504-505 510 515 517 
532-533 539 549 551 558 563 569 574 
577-578 581 586-587 597 602-603 608 
610 617-619 621 626-627 634-637 639 
642-643 658 663-664 674 690-691 693- 
694 699 713 715-717 720 724 726 729 
738-739 746-747 749 759 761 765 768- 
769 774-775 793 797 807 818 822 837 
848-849 856 862 868-869 874 885 887 
892-894 903 906-907 916-917 919-920 
928 936 939 944 946-947 962-963 967 
969 j 
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fetal brain 


GIBCO 


HFB001 

i 


3 9-10 12-14 16 21 25 28-30 32-34 37-39 
41 47-48 52-53 56 65 67 69 71-72 75 80 
84 92 97 103 106 1 10 1 14 1 17-119 123- 
124 127 129 132-133 135 138 141-142 
144-146 148-149 152 156 159-160 168 
172 174 176 179 181 184-185 190 198 
208-209 212 214 219 221 223-224 229- 
230 233-236 240 244 247 251 253-255 
258-259 270 273 276-277 285 297 304- 
305 308 312 314 322-323 325 328 332- 
333 335-337 339-340 342-344 346 352 
354 358 363 365 370-372 374 382 394- 
396 398 401 403 405-406 409-412 414 
416 425-427 43 1-432 437 442 445 453 
456 462 466-467 469-470 472474 479 
483 488 490 492-497 500-501 504 506- 
510 520-521 524 530 537 539 545 549 
552 558 560-562 564 569 579 582-583 
586-587 596 602-608 610-612 614 617- 
624 626-628 630-631 633 635 638 641 
643 647-648 656 658 661 676 679 688- 
689 693 696-697 71 1-712 715 724 726 
731 735 745 747-749 752 754 761 765 
767-770 774 779-781 784-786 789 799- 
800 802-803 813 818-819 823-824 831 
834-835 837 839 845 848 859 864 866- 
867 871 874-875 881 887 891 893-894 
896-897 900 906-907 910-911 918 921- 
922 925 927-928 930 943-944 946-947 
950 953 962-963 965 969 972-973 977 


macrophage 


Invitrogen 


HMP001 


86 168 186-187 297 537 608 681 761 845 
877 


infant brain 


Columbia 
University 


IB2002 


2-3 9-10 12-14 16 21 25 27-30 32 37-38 
46-47 49 55-56 58 65 69 71-72 78-79 82 
84-86 91-92 98-99 106 109-110 113-115 
118 127-128 130-133 135 138 142 144 
151 156 168 173-176 180-181 185-188 
192 194 196-201 203 208 210-212 214 
217-218 224 229-231 233 236 238 240- 
241 244246 251-256 259 263 270-271 
277-279 284-285 287293-294 296 301- 
302 308 312-314 317 322-323 327 330 
333 339 342 345-346 351 354 358 361- 
362 365-366 368 370-371 373-374 382 
388 394-396 402 405-406411-412 415- 
416 420 424-425 428 431 436-437 440- 
441 444-445 453 456 460 465 474 479 
482-483 488 495-496 498 501 503-504 
506-510 515-517 520-521 524-525 529 
531-532 534-535 537 539-542 544-545 
549 561-562 569 574 577-578 580-583 
586-587 589 592 596 600-608 610 612- 
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infant brain 



infant brain 



infant brain 



lung, fibroblast 



Columbia 
University 



Columbia 
University 



Columbia 
University 



Strategene 



1B2003 



IBM002 



IBS001 



LFB001 



613 616-618 620 
635 637 641 643- 
663-664 676-677 
711 720-722 724 
748 754 765-766 
786 789 791 796 
813 818-819 822 
837 839 842-843 
867-869 875-877 
896 903 907-911 
930-932 936 939 
970-973977-978 



PCT/US0 1/04098 

622 624 629-632 634- 
•644 650-651 653 661 
689 693 695-698 708 
730 732 735 740 745- 
768-769 779-781 785- 
798 800-803 807 811- 
-824 830-831 834-835 
845 854 856 858 864 
879 881 887 892-894 
913 916 919-920 925 
943 946-947 953 958 
982 984 



3 12-13 21 27-29 
113 116 126 128 
176-177 184-185 
224 228 230 244 
276 293-294 312 
346 354-355 358 
394 396 399 402 
474 482 484 488 
524 529 540-541 
589 596 600-603 
620-621 632 647 
735-736 746 751 
800 807 811-813 
834 838-840 843 
919-920 925 930 
973 982 



32 39 49 69 
132-133 142 
188 194 208 
255 259 267 
320 326-327 
361-363 382 
420 425 431 
495-496 510 
549 563 582 
606-607 612 
650 679 720 
754 769 7 85. 
818-819 822 
856 864 892 
-931 936 947 



72 82 91 
144 156 
212 223- 
270 273 
337 342 
388 390 
442 462 
520-522 
586 588- 
617-618 
•722 724 
•786 793 
824 831 
896 907 
950 957 



16 47 82 84 201 263 302 376 394 421 440 
488 537 592 606-607 635 740 769 887 
892 906 921 926 971 



84 86 180 185 198 201 203 230 279 312 
326 346 354 366 388 488 542 581 588 
620 647 664 732 740 785-786 801 807 
822 827 910-911 925 931 



3 1 1 25 49 65 75 
190 198 209 217 
269 274 277 282 
334 336352 372 
453 464 470 481 

539 581 584 en- 
ess 691 745 752 
848 876 887 953 



114 141 
224 229 
284 303 
396 398 
492-494 
-619 621 
761 768 
967 973 



156 160 172 
234-235 267 
308 312 320 
412 414 437 
508-509 532 
628 633 643 
794 822 837 



lung tumor 



Invitrogen 



LGT002 



1 3 9-10 12-13 20 31 38 41 4648 51-52 
56 58 63-64 72 74-75 78 82 88 101 106- 
107 110 114-115 117-118 120-121 123- 
124 128-133 135 143-146 149 151 156 
159-161 163-164 167-168 172 176 178- 
179 184-185 189-191 194-196 200 203 
209 212 216-217 226 228-229 232 234- 
236 241 246 248 256 258-259 263-264 
269-271 274 282-283 285-286 290 292 
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i 






294 297 301 308-309 311 314 317 321 
326 328-329 331 333-334 341 348 352 
354-355 363 365 371 380 382-383 388 
394-395 398-402 405-406 410-41 1 413 
416 418-419 426-427 439 442 452-453 
458-459 461-462 464-465 470-471 474 
478 483-484 490 495-496 499 510 522 
524 528 536-537 540-541 543 548 556- 
558 560-565 571-573 580 582 587-588 
592 597 602-605 608 610 612-613 617- 
622 625-629 633-634 636 642-644 648 
661 664 669 679 688-689 691 693 699- 
700 708 717 723-724 730 733-734 738- 
740 745 747 749 752-753 761 767-768 
770 779 782 784-786 789 793-794 797 
817-818 820 823-824 834 837 842 845 
848 855 857 859 862 864 866 870 875- 
877 887 892 896 900-901 907-909 914- 
915 919-920 923-925 939 943 947 949 
953 958 962-963 965 968 970 972-973 
977 


lymphocytes 


ATCC 


LPC001 


3 9-11 32 47 50 56 71 75 88 97 99 102 
121 125 128-129 135 138 141 149 163 
167-168 212-213 217 233 255 290 294 
301 305 3 1 1 3 14 342 372 377 388 398- 
399 410 437 442 453 470 474 481 495 
500 506 510 529 532 537 542 558 571 
579 604-605 610 620 628 637 643 658 
666-667 676 679 697 708 713 728 730 
734 749 765 768 796 807 818 822 834 
839 848 859 875 885 887 896 903 906 
914-915 928 947 973 981-982 


leukocyte 


GIBCO 


LUC001 


1 3 9 11 18-19 21 23-25 27 31-34 3941- 
42 46-48 52 54-58 62-69 71-72 74-75 78- 
80 82 89-90 93 99 1 10 115-121 123-124 
128-133 135 138 141 143-146 149 152 
156 159-161 163 167-168 176 179 181 
186-187 189-190 194 198 200 203-204 
209 211-212 218-219 226 232-236 240 
244 247 251 253-255 258-259 263-264 
269 271 274 278-279 282-283 285 288- 
290 294-295 297 301-306 311 313-314 
317 320-321 325 328 330-331 335 337 
342 344 348 350-351 353-354 358-359 
361-365 368 371-372 375 388-389 394- 
395 397-401 403 405 407 409-412 421 
425-427 432 437 442 448-450 452 457 
460-461 468-471 474 476 479-482 484 
492-494 496-498 500 506-510 516-517 
520-521 524 529-530 532 537 540-544 
551 553-554 558 560-565 569 577-578 
580-583 586-587 589 592 596-597 602- 
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603 606-608 610-624 626-628 630-631 
634-635 641-643 654 657-658 661 663- 
665 669 672 677 679 684-689 691 696- 
697 699 708 711 713 715 717 721-724 
728 730 738-740 747-749 755 761 765 
767-769 771 774-779 782 784 789 791- 
792 794-795 797 807-808 811-815 817- 
818 822 824 828 830 832 834 839-840 
842 845 848 856 859 862 864 867 871 
875-877 887 891 893-894 896-898 903 
906-911 913-916 921 923 925 927-928 
930 932 935-936 939 943-944 947 949- 
950 953 958-959 961-963 965 967 972- 
973 982 


leukocyte 


Clontech 


LUC003 


1 41 82 106 119 123-124 160 177 184 201 
212 221 228 271 279 285 295 321 325 
372 394 41 1-412 443 468-470 530 532 
537 551 569 580-581 613 619 623 626- 
627 642 655 697 761 767 769 775 789 
809 867 887 923 928 950 


melanoma 
from cell line 
ATCC #CRL 
1424 


Clontech 


MEL004 


3 25 55-56 67 71 78 109 121 129 146 167 
172-173 176 200 209 212 258-259 263 
278 297 301 306 312 335 338 340 352 
361-362 367 388 395 402 410 418-419 
429 437 454 464-465 481 496 500 503 
507 524 532 539 560-562 581-582 587 
589 599 612-613 617-621 623 643 657 
663-664 672 715 724 748 752 761 767- 
768 770 785-786 789 835 848 877 887 
896 916 919-920 947 967 978-980 


mammary 
gland 


Invitrogen 


MMG0D1 


1 14 19 21 28-29 31-37 47 49-51 55 57 
63-67 69 71-72 75-78 92 108-109 111 116 
121 123-124 126 128 130-133 135 143- 
144 148-150 156 159 164 168 172 177- 
179 184 186-187 190 194 200-204 209 
212 217 226 230 232-236 241 244 246- 
247 252 255 258-259 263 268 27C 275 
279-283 285 290 292-293 301 3(K. -305 
311 313-314 317 320 322-323 326-327 
330 332 338 342-344 348-349 354 360 
363 367 371 374 380 382-383 385 388 
394-395 398 401-403 407 409 41 1-412 
418-420 426-427 430 435 437 442 449- 
453 459 461 465-468 470 474 477-478 
480 483 485 488 498 500 503-504 507 
515 519 522 524 529-532 538-541 544 
547 555 560 563 565 569 573-574 579- 
580 582 584 587-589 593 597 601-610 
612-613 615-618 620-622 624 634 636- 
637 639 642-644 646-647 650 '657 663- 
664 674 676 679 688-689 691 693 696 
701-703 713 715 717 728 730 732 738- 
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739 741-743 745 749 751 753 763 767 








769 772-773 785-786 793 796-797 812 








821-824 830-833 837 848 856 859 861 








864 868-870 876-877 887 891 893-894 








898 903-904 907-911 913-918 921 923 








925-926 930-931 936 942 949-950 958 








961 966-967 969 972-973 


induced neuron 
cells 


Strategene 


NTD001 


9 65 82 92 106 113 142 146 156 172 176 
191 208 221 258 277 328 333 346 361- 
362 371-372 375 388 410 414 418-419 
440 471 484 495 516 524 529-530 592 
610 628 642 650 745 748 752 761 793 
818 848 851 897 


retinoid acid 


Strategene 


NTR001 


19 87 184 305 385 440 474 626-627 643 


induced neuron 




748 799 834 977 


cells 








neuronal cells 


Strategene 


NTU001 


19 33-34 42 70 82 87 109 1 15 126 146 
172 185 188 194 212 255 269 274 283 
312 317 329 340 361-362 367 379 394 
399 401 410 420 426-427 474 479 507 
530 579 582-583 610 617-618 636 643 
658 732 740 765 769 784 791 793 799 
802-803 818 842 851 864 897 907 932 


pituitary gland 


Clontech 


PIT004 


3 19 123-124 194 255 354 358 373-374 
377 426-427 462 492-494 635 785-786 
793 893-894 


placenta 


Clontech 


PLA003 


138 176 574 896 972 


prostate 


Clontech 


PRT001 


3 9 16 57 65 75 83 108 130-134 138 141 
146 149-150 159 182 186-187 190 203 
209 234-235 276 283 322 413 415 442 
449^50 453 480 484 490 499-500 503 
505-506 523 537 543 564 583 602-603 
61 1 619 623 643 650 697 71 1 729 761 
765 770 776-778 784 789 819 822 831 
839 862 866 887 904 907 921 935 962- 
963 967 973 


rectum 


Invitrogen 


REC001 


19 30 33-34 66 108-109 123-124 126 129- 
131 143 149 151 156 164 190 201 240 
247 250 263 268 274 279 287 295 298- 
299 310 314 332 341 354384 394 401 
420 425 442 446 459 483 485 520-521 
532 545 559 580-581 584 592 602-607 
610 612 615 619 634 637 646 655 664 
683-684 741 769 793 822 870 908-911 
914-916 934 937-938 942 967 973 982 


salivary gland 


Clontech 


SAL001 


16 68 74 84 121 123-124 156 172 190 203 
209 232 248 254 269 292 294 363 377 
395 398 400 402 405-406 410 430 442 
459 462 474 483 485 563-564 579 587- 
588 599 602-603 643 658 699 728 730 
737 741 748 794 822 867 876 897 903 
981 
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salivary gland 


Clontech 


SALs03 


217 254 270 388 610 


skin fibroblast 


ATCC 


SFB001 


517 949 


skin fibroblast 


ATCC 


SFB002 


269 688 


skin fibroblast 


ATCC 


SFB003 


3 203 897 907 


small intestine 


Clontech 


SIN001 


3-4 47 57 68-69 92 99 125-126 130-131 
135 149 151-152 156 159 185 204 241 
246 291-292 318-319 338 343 348 363 
373 375 382 388-389 392-394 397 400 

43 7 4££ AfH 47 1 4R4 500 5 1 7 570-57 1 

525 547 560 580-581 588 599 602-603 
612 624 643 711 731 733-734 757 761 
769 774-775 794 824 864 904 906 910- 
Q1 1 Q1 3 948 953 959 976 984 

y 1 1 71 J 7tO yDD yDy y 1 \J ;70*t 


SKeieiai muscie 


i^ioniecn 


Qlf TV/TO0 1 


1 S 146 17? 100 91 R Ifsl ?K? 

1 J /J 1 JJ ItU 1 / 17U Z.10 ZAJ 1 Z,OjC J\JO 

410 426-427 474 505 588 620 623 658 
692 713 737 779 790 862 874 878 887 
952 962-963 


skeletal muscle 


Clontech 


SKMs04 


215 


spinal cord 


Clontech 


SPC001 


14 20-21 25 28-29 31 39 46 48 59 78 83- 
84 91-92 103 112-113 135 160 168 172 
1 76 1 88 1 90 205 209 229 232 258 285 
301 308 312-314 321 323 329 346 374 
377 380 383 388 394 398 406 409-410 
431 449-450 453 455 466-467 470-471 
484-486 488 495 497 500 503 508-509 
524 537 539 558 581 586 604-605 61 1 

£1 Q £OQ £.1C\ 1 £11 71 1 71 ^ 

0 I y OZJ OiU-Oi 1 ODD ODD 003 /ll / 1 _> 

729 736 740-741 761 767 769 776-778 

7£fi C1C 570 C*1 S^^ RAfi St^O 
fov olo oZZ od 1 Qdj-ODO o*fU oJy 

861 871 875 887-888 897 906-907 913 
919-920 928 931 953 958 


adult spleen 


Clontech 


SPLcOl 


3 6 12-13 66 130-131 178 365 403 431 
461 558 610 715 797 809 876 947 967 


stomach 


Clontech 


o 1 \JUU1 


ic 114 i qa 1^1 1 AA 1 ^ 1 1(\ 1 £Q 90£ 007 

249 260-262 336 382 398 425 431 453 
461 483 496 500 527 530 580 642 657 
663 669 748 765 768 802-803 839 891 
942 981 


thalamus 


Clontech 


THA002 


30-32 48 66 109 127 130-131 135 142 
145 156-158 168 172 174 185 199224- 
225 233 246 277 282 286 293 322 332 

X\A 146 174 384 400 407 490 474 415- 

437 446 466-467 485 503 506 527 542 
549 572 612 615 622 624 633 643-644 
658 676 736 790 794 824 831 835 896 
907 950 969 


thymus 


Clonetech 


THM001 


10 16 20 28-29 32 37 41 52 57 66-67 74- 
75 110 118 171 179-131 141 151 1 59-160 

208 21 1 218 247 269 289 295 297 320 
325 354 358 365 367 372 378 388-389 
395 398 41 1-412 420 423 435 452 500 
508-509 517 524 532 537 551 558 560 
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569 577-578 582 586 598 608 61 1 622 
643 684 715 721-723 728 740 766 772- 
773 795 834 837 849 864 885 900 921 
946 948 958 962-963 965 972-973 982 


thymus 


Clontech 


THMc02 


1 3 9-11 16 21 27 32-34 38-39 51 55-57 
66 72 74 77-78 80 82 89-90 101 112 115 
118-119 121 123-124 126 138 144 152 
159 168 174 176 178 186-188 197 200 
208 212-214 217 225 233 243-244 246 
254 256-262 279 282 285 288-289 296- 
297 313-314 322 334 343 354-355 358- 
359 363-364 367-368 372-373 382 387- 
389 395 400 402 41 1 414 426-427 437 
440 442 449-450 454 457 462 464 469 
474 479 481 485 490-491 506 508-509 
511 517 522 526 528 532 542 551 554 
561-562 564 566-570 580-582 585 589 
597 599-600 602-608 61 1 613-614 619- 
621 625 628 630-631 644 646 655 669 
672 677 6,84 686-693 697 713 717 720 . 
728 740 746 749 760-762 767 771 775 
794 797 804 808 81 1 816 818-819 837 
840 859 880 883 887-888 896-897 903 
908-911 913 916 924 936 947-948 950 
962-963 965 967 970 


thyroid gland 


Clontech 


THR001 


3 8-9 14-15 19-22 28-29 39 41 55-56 66 
69 71-72 78-79 97104-105 109 113 115 
119 121 123-124 130-133 135 138 143- 
144 146 148 151-152 156 159-163 165 
168 172 174 177 183-184 196 199-200 
203 209 21 1 215-218 228-229 232-236 
244 254-255 258 273 282 290 292 294 
297 303-306 308 311 317-318 322-323 
325-326 334-335 340 342 348 354 358 
373 377 381-382 387 394 398 401-402 
405-406 409-412 416 / 22 425-427 429- 
431 440 449-453 462 '66-468 474 478- 
479 481^84 490 492 196 500-501 505- 
506 517-518 522-525 532 537 540-541 
545 551 558 560 563-564 580 583 587- 
589 593 597 599 606-607 610 617-621 
625-628 633 635 641-643 658-659 664- 
669 674 682 686 688-691 696 699 715 
724 730 740 742-743 747 750 752 759 
761 765-766 768-769 779 789 796 802- 
803 813 818-819 822 831 837 843 845 
848-849 862 864 868-869 871 874 876- 
877 887 893-894 896-897 907-909 912 
919-921 923 925 928 936 940-942 944 
946-947 950 953 955 958-959 962-963 
967 969 973 981 


trachea 


Clontech 


TRC001 


33-34 55-56 69 74 163 172 190 209 212 
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267 270 297 305 314 352 413 426-427 
466-467 500 502 504 580 586 610 613 
633 642 688 691 71 1 724 738-739 774 
782 816 820 839 848 862 868-869 914- 
915 928 968 


uterus 


Clontech 


UTR001 


4 9 18 37 63-64 74 108 114-115 130-131 
160 166 179 184 190 209 233 249 269 
285 301 314 327 337 348 384 394 399- 
400 403 406 411 425 431 434 437 440 
462 474 485 490 508-509 526 532 579 
617-619 636 642-643 672 761 769 793 
837 849 864 887 903 906 928 934 947 
967 



TABLE 2 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


1 


L06175 


Homo sapiens 


occurs in MHC class I region; ORF 


308 


98 


2 


Y70775 


Homo sapiens 


Follistatin-related protein zfsta. 


3094 


98 


3 


X15187 


Homo sapiens 


precursor polypeptide (AA -21 to 
782) 


4112 


100 


4 


AF1 10640 


Homo sapiens 


orphan seven-transmembrane 
receptor 


344 


100 


5 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7879. 


158 


72 


6 


W85607 


Homo sapiens 


Secreted protein clone da228_6. 


1477 


100 


7 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 
hDRR4. 


884 


88 


8 


Y15227 


Homo sapiens 


Leul 


391 


100 


9 


Y28817 


Homo sapiens 


pt326_4 secreted protein. 


3338 


100 


10 


X92106 


Homo sapiens 


bleomycin hydrolase 


2445 


100 


11 


Y15228 


Homo sapiens 


Leu2 


445 


100 


12 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


432 


34 


13 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


320 


27 


14 


Y71062 


Homo sapiens 


Human membrane transport protein, 
MTRP-7. 


2323 


99 


15 


U96781 


Homo sapiens 


Ca2+ ATPase of fast-twitch skeletal 
muscle sacroplasmic reticulum, adult 
isoform 


5145 


100 


16 


M16653 


Homo sapiens 


pancreatic elastase I IB zymogen 


1435 


99 


17 


Y13398 


Homo sapiens 


Amino acid sequence of protein 
PR0346. 


1749 


99 


18 


Y02283 


Homo sapiens 


Secreted protein clone br342_l 1 
polypeptide sequence. 


1399 


99 


19 


Y53030 


Homo sapiens 


Human secreted protein clone d24_l 
protein sequence SEQ ID NO:66. 


1371 


100 


20 


AL031320 


Homo sapiens 


dJ20N2.5 (novel protein similar to 
fucosidase, alpha-L-1, tissue (EC 
3.2.1.51, alpria-l-fucosidase 
fucohydrolase)) 


2597 


99 


21 


B01384 


Homo sapiens 


Neuron-associated protein. 


1876 


100 


22 


Y68778 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-10. 


2470 


100 
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SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


% 


UJ 


MI I Vf bVD 






WATFRMAN 

»r f» 1 JC«*VIT JLTV1 " 




NO: 








SCORE 




23 


Y55935 


Homo sapiens 


Human KHS2 protein. 


4781 


99 


24 


Y55935 


Homo sapiens 


Human KHS2 protein. 


2807 


100 


25 


AC024792 


Caenorhabditis 


contains similarity to TR:O95029 


463 


31 






elegans 








26 


Y07972 


787 


Human secreted protein fragment 


1540 


100 


27 


X97630 


Homo sapiens 


serine/threonine protein kinase 


3781 


98 


28 


AF1 50755 


Mus musculus 


microtubule-actin crosslinking factor 


3514 


68 


29 


AF 150755 


Mus musculus 


microtubule-actin crosslinking factor 


3725 


70 


30 


Z38011 


Mus musculus 


DMR-N9 


2988 


86 


31 


AJ000522 


Homo sapiens 


axonemal dynein heavy chain 


6058 


99 


32 


AF037256 


Mus musculus 


ES2 protein 


2260 


91 


33 


S62140 


Homo sapiens 


TLS=nuclear RNA-binding protein 


2917 


100 


34 


S62140 


Homo sapiens 


TLS^nucIear RNA- binding protein 


2890 


98 


36 


AB038237 


Homo sapiens 


G protein-coupled receptor C5L2 


1767 


100 


37 


D79994 


Homo sapiens 


similar to ankyrin of Chromatium 


6089 


S 99 








vinosum. 






38 


X63380 


Homo sapiens 


serum response factor-related protein 


1966 


99 


39 


AL022072 


Schizosacchar 


lipoic acid synthetase 


1067 


61 






omyces pombe 








40 


J03930 


Homo sapiens 


alkaline phosphatase 


2751 


100 


41 


AF132968 


Homo sapiens 


CGI-34 protein 


1088 


98 


42 


ALII 7637 

f » I— i Lit \JJ 1 


Homo saniens 


hypothetical protein 


2208 


100 




AT 091 W\ 




bK747E2 1 (novel Drotein") 


1526 


100 


44 


X680 1 1 


Homo sapiens 


ZNF81 


1886 


100 


45 


AC002464 


Homo <;aniens 


organic cation transporter; 50% 


2423 


100 








similarity to JC4884 (PID:g2 143892) 






46 


W78245 


Homo sapiens 


Fragment of human secreted protein 


1949 


100 








encoded by gene 19. 






47 


Y41765 


Homo sapiens 


Human PRO 1083 protein sequence. 


3604 


100 


48 


AF097330 


Homo sapiens 


HI chloride channel; p64Hl; CLIC4 


1305 


99 


50 


U09413 


Homo sapiens 


zinc finger protein ZNF135 


1361 


57 


51 


AF061812 


Homo sapiens 


keratin 16 


2374 


100 


52 


W63681 


Homo sapiens 


Human secreted protein 1. 


1326 


99 


53 


AB035303 


Homo sapiens 


cadherin-10 


4094 


100 


54 


A 12022 


synthetic 


MRP- 8 


485 


100 






construct 








55 


AL 12 1897 


Homo sapiens 


DA392M18.3 (K1AA0180) 


1867 


100 


56 


Y73330 


Homo sapiens 


HTRM clone 397663 protein 


818 


96 








sequence. 






57 


AF151018 


Homo sapiens 


HSPC184 


955 


100 


58 


AF125042 


Homo sapiens 


bisphosphate 3 '-nucleotidase 


1586 


100 


59 


AF1 18670 


Homo sapiesr 


orphan G protein-coupled receptor 


1971 


100 


60 


X04494 


Homo sapiens 


precursor polypeptide 


1903 


100 


61 


AF208865 


Homo sapiens 


EDRF 


528 


100 


62 


D 15057 


Homo sapiens 


DAD-1 


567 


100 


63 


AF260665 


Homo sapiens 


histone acetyltransferase 


1510 


100 


64 


AF260665 


Homo sapiens 


histone acetyltransferase 


1429 


96 


65 


AP77145 


Homo saniens 


ras-related small GTPase RAB18 


1073 


100 


66 


Y94950 


Homo sapiens 


Human secreted protein clone 


348 


100 








dhl073 12 protein sequence SEQ ID 












NO: 106. 






O / 


I /'rr 


nuxiiu zxtpicj-io 


T"VNA rpnlieatinn and Tenair 


1028 


100 








associated protein (DRASP). 






68 


Y44486 


Homo sapiens 


Human GPRW receptor polypeptide. 


1721 


100 


69 


AL031228 


Homo sapiens 


dJ1033B10.2 (WD40 protein BING4 


3196 


100 








(similar to S. cerevisiae YER082C, 












M. sexta MNG10 and C. elegans 












F28D1.1) 
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SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


% 


ID 


NUMBER 






WATERMAN 


inFNTTTY 

I l_J JL 1 i 1 A J I 


NO: 








SCORE 




70 


AJ276316 


Homo sapiens 


zinc finger protein 304 


1751 


52 


71 


Y18314 


Homo sapiens 


paraplegin-likc protein 


4146 


99 


72 


AF1 57028 


Homo sapiens 


protein phosphatase methylesterase-1 


2017 


100 


74 


Y71082 


Homo sapiens 


Human B-aggressive lymphoma 


1765 


99 








(BAL) protein. 






75 


AF225420 


Homo sapiens 


AD025 


734 


100 


76 


X95235 


Homo sapiens 


transcription factor AP2 


217 


100 


77 


AF1 08420 


Takifugu 


1 -aminocyclopropane-carboxilate 


733 


56 






rubripes 


synthase 






78 


G01349 


Homosapiens 


- Human secreted protein, SEQ TD . 


650 


99 








NO: 5430. 






79 


AL1 17635 


Homo sapiens 


hypothetical protein 


922 


99 


81 


785986 


Homo ^aniens 


dJ108Kl 1 .3 (similar to yeast 


865 


77 








suppressor protein SRP40) 






82 


AFI83414 


Homo saoiens 


hemin-sensitive initiation factor 2a 


3231 


99 






kinase 






83 


G01 143 


Homo sapiens 


Human secreted protein, SEQ ID 


495 


98 








NO: 5224. 






84 


U03985 


Homo sapiens 


N-ethylmaleimide-sensitive factor 


3744 


99 


85 


Y17791 


Homo sapiens 


VAX2 protein 


1496 


100 


87 


AF263538 


Homo sapiens 


growth differentiation factor 3 


1944 


99 


88 


Y19757 


Homo sapiens 


fEQIDN0 475 fromW09922243. 


1361 


100 


89 


AF161493 


Homo sapiens 


HSPC144 


1185 


100 


90 


AF161493 


Homo sapiens 


HSPC144 


856 


100 


91 


B25780 


787 


Human secreted protein SEQ ID 


647 


41 


Q9 


U57344 


A/fn<; m ii ecu 1 


Meis3 


1007 


89 


93 


AF172854 


Homo saDiens 


cardiotrophin-like cytokine CLC 


1197 


98 




AT ^901 14 

r\ L/ J 7U 11*+ 


J_*w ID I 11 1 1 CI J lid 


extremely cysteine/ valine rich 


223 


29 






major 


protein 






95 


ABO 16886 


A rabid ops is 


contains similarity to adenylate 


287 


38 






thai i ana 


kinase~gene idiMCA23 . 1 8 






7U 


AC005525 


Homo ^aniens 


F22162 1 


1855 


96 


97 


B20997 


Homo sapiens 


Human nucleic acid-binding protein, 


3836 


99 








NuABP-1. 






oc 
Vo 


/YJUUDOVZ 


U/vm/ - * coniAnc 
JIOIUU bdpiCUo 


UIU a Illgll 3U11CI ivciaiiii 


507 


70 








Traf2 and NCK interacting kinase, 


6942 


99 








splice variant 1 






100 


LI 1239 


Homo sapiens 


homeobox protein 


717 


100 






Hnmrt canipnc 
liUillU JxtpjClO 


similar to 7inc fin per nroteins" 

0 1X111 1 CU \,\J Z^lllV^ LUlgLl VLwUliJ) 


2154 


98 








similar to AAC0 1 956 

jiiniitu iv iinvwi s 












(PID:g2843171) 






1 vZ, 


AP001682 


Homo ^aniens 


R28830 2 


1287 


48 


10^ 
i \jj 




Rattus 


dynamin Illbb isoform 


4270 


95 






norvegicus 








104 


Y79510 


Homo sapiens 


Human carbohydrate-associated 


1394 


100 








protein CRBAP-6. 






105 


Y79510 


Homo sapiens 


Human carbohydrate-associated 


1209 


90 








protein CRBAP-6. 






106 


AL096748 


Homo sapiens 


hypothetical protein 


1216 


100 


108 


X97260 


Homo sapiens 


Metallothionein 2 


381 


100 




AL034422 


Homo saoiens 


dJ1141E15.2 (novel protein) 


433 


100 


i in 






artanhase-nromotinj? comolex subunit 
4 


683 


100 


111 


AL021712 


Arabidopsis 


putative protein 


185 


26 






thaliana 








112 


AF250138 


Homo sapiens 


small stress protein-like protein 


1063 


100 








HSP22 






113 


AL109976 


Homo sapiens 


dJ794I6.1.1 (novel protein) 


4176 


99 


114 


Y36151 


787 


Human secreted protein 


668 


100 
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wo 
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SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


% 


ID 


twi iiy.1 pro 






WATFRM AN 


IOFNT1TV 
ll-JIMX 111 i 


NO: 








SCORE 




115 


AFH0399 


Homo sapiens 


elongation factor Ts 


1666 


100 


116 


AF210317 


Homo sapiens 


facilitative glucose transporter family 


2052 


99 








member GLUT9 






117 


Y73328 


Homo sapiens 


HTRM clone 082843 protein 


931 


100 








sequence. 






118 


X04085 


Homo sapiens 


catalase 


2846 


100 


119 


AF147717 


Homo sapiens 


ubiquitin C-terminal hydrolase 


1695 


100 








UCH37 






120 


X73882 


Homo sapiens 


microtubule associated protein 


3801 


99 


121 


AC004882 


Homo sapiens 


similar to CAA 16821 


3223 


100 






(PID:g3255952) 






122 


M933H 


Homo sapiens 


metal loth ionein-III 


421 


100 


123 


G03827 


Homo saoiens 


Human secreted protein, SEQ ID 


557 


94 








NO: 7908. 






124 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 


222 


53 








NO* 7908 






125 


AF232009 


Homo sapiens 


peroxisomal trans 2-enoyl Co A 


1565 


99 








reductase 






126 


AB004906 


Ipomoea 


transposase 


146 


20 






purpurea 








127 


M60I65 


Homo sapiens 


guanine nucleotide-binding 


1832 ' 


99 








regulatory protein 2 






12S 


Y10319 


Homo sapiens 


carnitine carrier 


1592 


100 


129 


U75467 


Drosophila 


Atu 


937 


36 






me lanog aster 








130 


Z21507 


Homo sapiens 


human elongation factor- 1 -delta 


494 


87 


131 


Z21507 


Homo sapiens 


human elongation factor- 1 -delta 


938 


100 




Y58633 




Protein repiilatini? <*ene exnression 


6745 


100 








PRGE-26. 






IJD 


Y58633 


Hnmn ^anien^ 


Protein reoiilatinp ?ene exnression 


4818 


95 








PRGE-26. 






I JH 


Ml 'XfSO 

IV! 1 J07i 


nUIIlU baplCLlD 


UlljLla — 1 ul-JLll foij vVjul ULClll UlCtUloUi 


1064 


99 


1 J J 


U72970 




r st 1 r 1 1 i m /ra 1 m nH i ! 1 1 n -rlerjenH en t 


2723 


99 








protein kinase II isoform gamma-B 






136 


G03213 


Homo sapiens 


Human secreted protein, SEQ ID 


450 


100 








NO: 7294. 






137 


AC005102 


Homo sapiens 


small inducible cytokine subfamily A 


627 


99 








member 24 






138 


AF155648 


Homo sapiens 


putative zinc finger protein 


5855 


92 


139 


API 4463 8 


Homo sapiens 


sphingosine- 1 -phosphate lyase 


2977 


100 


140 


AFI523I8 


Homo sapiens 


protocadherin gamma Al 


4778 


100 


141 


B08517 


Homo sapiens 


Amino acid sequence of a beta- 


5841 


100 








tubulin antigen. 






142 


X56667 


Homo sapiens 


calretinin 


1410 


99 | 


143 


X92763 


Homo sapiens 


tafazzins 


1605 


100 


144 


Y95293 


Homo sapiens 


Human GEF containing NEK-Iike 


4092 


99 








kinase substrate sGNK. 






145 


AF226046 


Homo sapiens 


GK003 


1198 


100 


146 


M22877 


Homo sapiens 


cytochrome c 


554 


98 


147 


AJ272212 


Homo sapiens 


protein serine kinase 


2196 


100 


148 


AB026491 


Homo sapiens 


PICK1 


2114 


98 


149 


ABO 18580 


Homo sapiens 


hluPGFS 


1699 


100 


150 


X91868 


Homo saniens 


sixl 


1509 


100 


151 


AF266505 


Mus musculus 


pseudouridine synthase 3 


2135 


84 


152 


U29170 


Drosophila 


ANON-23D 


883 


43 






melanogaster 








153 


G04075 


Homo sapiens 


Human secreted protein, SEQ ID 


567 


99 








NO: 8156. 






154 


AY009128 


Homo sapiens 


ISCU2 


138 


100 



130 



WO 01/57190 
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SMITH- 


% 


ro 


NUMBER 






WATERMAN 


IDENTITY 


NO: 








SCORE 




155 


AF141315 


Homo sapiens 


alpha- 1,4-N- 


1842 


100 








acery 1 glucosaminy Itransferase 






156 


AF 1 10645 


Homo sapiens 


candidate tumor suppressor p33 


1294 


99 








ING1 homolog 






157 


AF 159297 


Zea mays 


extensin-like protein 


238 


25 


158 


AL 133325 


Homo sapiens 


dJ984P43 (Homeobox protein 


1437 


100 








NKX2B) 






159 


AF073298 


Homo sapiens 


small EDRK-rich factor 2 


294 


100 


160 


AC004858 


Homo sapiens 


Ul small ribonucleoprotein 1SNRP 


4032 


100 








homolog; match to PlD:g4050087 






161 


AB012109 


Homo sapiens 


APC10 


990 


100 


162 


AL 16275 1 


Arabidopsis 


putative protein 


194 


32 






thaliana 








163 


AJ005698 


Homo sapiens 


poly(A)-specific ribonuclease 


3351 


100 


164 


AF1 17646 


Homo sapiens 


long CBL-3 protein 


2547 


99 


165 


AC004002 


Homo sapiens 


similar to ciliary dynein beta heavy 


5065 


100 








chain; 78% Similarity to P23098 












(PID:gl 18965) 






166 


Ml 0942 


Homo sapiens 


human metallothionein-Ie 


381 


100 


167 


AF126484 


Homo sapiens 


CARD4 


4961 


100 


168 


AF161518 


Homo sapiens 


HSPC169 


1604 


100 


169 


M64983 


Homo sapiens 


fibrinogen beta chain 


2482 


100 


170 


M64983 


Homo sapiens 


fibrinogen beta chain 


2679 


100 


171 


M58514 


Gallus galius 


fibrinogen beta chain 


1059 


78 


172 


AF078845 


Homo sapiens 


16.7Kd protein 


786 


100 


173 


AC004774 


Homo sapiens 


Dlx-6 


923 


100 


174 


Z98974 


Schizosacchar 


putative vacuolar protein sorting- 


185 


31 






omyces pombe 


associated protein 






175 


X56203 


Plasmodium 


liver stage antigen 


283 


23 






falciparum 








176 


W74726 


Homo sapiens 


Human secreted protein fg949_3. 


1879 


100 j 


177 


AJ222967 


Homo sapiens 


cystinosin 


1920 


100 


178 


AC024796 


Caenorhabditis 


contains similarity to TR:076167 


221 


27 






elegans 








179 


Y66632 


Homo sapiens 


Membrane-bound protein PR0276. 


1370 


100 


180 


AF151803 


Homo sapiens 


CGI-45 protein 


215 


28 


181 


G02694 


Homo sapiens 


Human secreted protein, SEQ ID 


283 


100 








NO: 6775. 






182 


Y17292 


Homo sapiens 


Human cell death preventing kinase 


2676 


100 








(DPK-1) protein sequence. 






183 


AF234765 


Rattus 


serine-arginine-rich splicing 


148 


27 






norvegicus 


regulatory protein SRRP86 






184 


AF151855 


Homo sapiens 


CGI-97 protein 


1214 


96 


185 


AF289664 


Mus musculus 


CYLN2 


4673 


90 


186 


AL022238 


Homo sapiens 


dJ1042K 10.2 (supported by 


4059 


100 








GEN SCAN, FGENES and 












GENE WISE) 






187 


AL022238 


Homo sapiens 


dJ1042K10.2 (supported by 


2332 


100 








GENSCAN, FGENES and 












GENE WISE) 






188 


X83543 


Homo sapiens 


APXL 


8513 


99 


189 


AF059569 


Homo sapiens 


actin binding protein MAYVEN 


3106 


99 


190 


M18135 


Rattus 


smooth-muscle alpha tropomyosin 


1306 


95 






norvegicus 








191 


AF242194 


Drosophila 


brakeless-B 


147 


52 






melanogaster 








192 


D30689 


Bacillus 


subunit of nitrite reductase 


113 


29 






subtilis 








193 


Y44984 


Homo sapiens 


Human epidermal protein- 1. 


538 


97 
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SEQ 
ID 
NO: 


ACCESSION 

XTl IftyfDCD 

iNUfVli5r,K 


SPECIES 


DESCRIPTION 


SMTl'H- 
WATERMAN 
SCORE 


% 

IDENTITY 


194 


B25679 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 15 SEQ ID NO:68. 


760 


100 


195 


AB020315 


787 


homologue of mouse dkk-1 geneiAcc 


1466 


100 


196 


U35730 


Mus musculus 


jerky 


2021 


75 


197 


AL1 36450 


Homo sapiens 


dJ510O21.1 (novel protein) 


632 


100 


198 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


512 


24 


199 


Y70775 


Homo sapiens 


FolJistatin-reJated protein zfsta. 


2027 


63 


200 


X87237 


Homo sapiens 


a-glucosidase I 


4447 


99 


201 


AF101078 


Caenorhabditis 
elegans 


CLU-l 


1393 


46 


202 


X04571 


Homo sapiens 


precursor polypeptide (AA -22 to 
1185) 


6611 


100 


203 


X00474 


Homo sapiens 


pS2 precursor 


466 


100 


! 204 


AB029333 


Halocynthia 
roretzi 


HrPET-1 


974 


54 


205 


AF146019 


Homo sapiens 


hepatocellular carcinoma antigen 
gene 520 


998 


100 


206 


AF071002 


Homo sapiens 


minK-related peptide 1; MiRPl 


632 


100 


207 


AB038162 


Homo sapiens 


trefoil factor 2 


744 


100 


208 


U30521 


Homo sapiens 


P311 HUM 


363 


100 


209 


AB00091 1 


Sus scrofa 


ribosomal protein 


782 


100 


210 


ABO? 1227 


Homo sapiens 


membrane-type-5 matrix 
metalloproteinase 


3545 


100 


21 1 


API 80920 


Homo sapiens 


cyclih L ania-6a 


2722 


100 


212 


AP105365 


Homo sapiens 


K-CI cotransporter KCC4 


5624 


100 


213 


U29244 


Caenorhabditis 
elegans 


similar to human (TRE) transforming 
protein (PIR:S22157) 


602 


32 


214 


AL033538 


Homo sapiens 


dJ477H23. 1 (novel protein) 


3195 


100 


215 


X52011 


Homo sapiens 


muscle determination factor 


1262 


100 


216 


AF083248 


Homo sapiens 


ribosomal protein L26 homolog 


739 


100 


217 


AF006751 


Homo sapiens 


ES/130 


4793 


99 


218 


AB007859 


Homo sapiens 


KIAA0399 protein 


3559 


99 


219 


AK026291 


Homo sapiens 


unnamed protein product 

£, . — -C_ 


826 


100 


221 


Y84045 


Homo sapiens 


Splice variant of cancer associated 
polypeptide CHI -9a 11-2. 


5851 


97 


222 


Z67996 


Homo sapiens 


tenascin-R (restrictin) 


7186 


100 


223 


AF134802 


Homo sapiens 


cofllin isoform 1 


846 


100 


224 


Y17711 


Homo sapiens 


atopy related autoantigen CALC 


1611 


99 


225 


AF 190051 


Gallus gallus 


hepatocyte nuclear factor la 
dimerization cofactor isoform 


443 


81 


226 


AK026256 


Homo sapiens 


unnamed protein product 


866 


98 


227 


Z69368 


Schizosacchar 
omyces pombe 


nu£2-like coiled-coil protein 


230 


25 


228 


AF275948 


Homo sapiens 


ABCA1 


11763 


99 


229 


AF161384 


Homo sapiens 


HSPC266 


2006 


98 


230 


Y16270 


Homo sapiens 


paralemin 


1951 


100 


231 


AJ245599 


Homo sapiens 


putative secreted ligand 


2379 


99 


232 


W88499 


Homo sapiens 


Human stomach carcinoma clone 
HP104 12-encoded protein. 


1545 


99 


233 


AF096286 


Mus musculus 


pecanex 1 


3623 


93 


234 


V64619 cd 
1 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


796 


100 


235 


V64619 cd 
1 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


470 


98 


236 


AF227258 


Bos taurus 


RPGR-interacting protein- 1 


1262 


38 


237 


AJ132445 


Homo sapiens 


claudin-14 


1181 


100 


238 


AL034562 


Homo sapiens 


dJ684024.2 (prodynorphin (Beta- 


1330 


100 
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SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


% 


ID 


NUMBER 






i WATER MAIN 


IDENTITY 


NO* 








1 SCORE 










Neoendorphin-IDynorphin precursor. 












Proenkephalin B precursor)) 






7^9 


AF262027 


Homo ^aniens 

1 twill VJ J CI I J Lwl LO 


elF-5A2 


808 


100 


740 


at 07Q^44 


A rahiHr\r\ciQ 

aUlLjljpMo 


mifativp nrnfpin 
uuuaiivc pj Mi&ui 


194 


33 






thai i ana 
ill a 11 all A 








741 
it i 




TTr»m d canipnQ 
i iuiiiv7 da^icuo 


rSenp nroduct with stmilaritv to 


1542 


51 








dvnein heta suhnnit 

UjllVUi LCI OHU HI 111 






242 


A 1271 161 


Xfllcifiioii 

1 CLMIUgU 


FRA"NTK2 orotein 


303 


30 






niHrinp<! 








74"} 


AT 07 1 0 1 8 


nv/iiiu Sapiens 


h14IX 1 TlCninnpI rplateH 7inc Finder 


1476 


48 








rYrnt^in 1 R4^ 
pi U LCLU lO*tJ 






Z44 


Ar IVUIO / 


___ ; 

Homo sapiens 


membrane associated protein SLP-2 


\ f JO 


00 

77 


Z4} 


Y 1 UoU I 


Homo sapiens 


ankynn-like protein 


SR77 
JO / / 


1 on 


Z4o 


AT m '7 > 7 1 

AL 1 Zi f 1 i 


Homo sapiens 


uJD'fovji?. i -i ^novei proiem 


jOZo 


1 on 








(ortholog of mouse zinc finger 












nrafpin 7T7P64^ ^trnnclatinn nf rDMA 

prULClll ZirrUtJ ^UallMaLlUll UI ^l^JNrV 












TNrT7RP^001^0R rFm*Al<r001 S96^ 












yjWLwllll J. JJ 






Z4 / 


T 7^1 14 


L/rOSOpnila 


acun-rciditju proieui 


9R4 


47 






m p1 an d tm ct pi* 

lIIClul lUfc^clilCl 








Z*4o 


Y6T74S 


nuillU oaJJlCllb 


TcTFlFT rprpntnr 
rvL^JIyL icucpiui 


1095 


100 


74Q 
ZHV 


AF 1 1770R 
r\.r 1 1ZZUO 


nomo bctpi&Io 


1 lH*^a Hiffprpntiatirtn-accrtPiafpH 


R16 


100 








riTrifpin 

pi V/LClll 






Z.5U 


a poo 1 70,7 


noino bapicllit 


human O'pn/* "fl^r /*1an/^in— J? A/^r'PCCinn 
UUlilail gdic IUT ClaUUilI~0, /icocwlvu 


1 1 77 


100 








No AJ250711 






7S 1 


AI 11617S 


Ufttnn lartipns 


dJ304B14 1 (novel Drotein^ 


778 


100 


7S7 


A I 011 1X6 


i AVJLiikJ aapi&iio 


bK984Gl 1 Csuooorted bv FGENES") 


532 


100 




Y17S1 1 
it/ j j i 


Hnm n canipnv 

1 1V.7111U 3Cipit/liO 


Hnm3n secreted nrotein clone BL205 


639 


100 








14 orotein 

X ■ V 111. 






7S4 


AT 049R41 


Hrnnrt canipnc 
jnviiiiu bapiciib 


HH97M17 3 fKTAAO' : 549 nrotein"! 

UJ J7/«1'1I / «-/ ^JVl/Vxi.W-' r y piV/lwill^ 


6741 


99 


ZJ J 


A T747Q77 
/\jZ*tZ7 /z 


riUIIlU sapiens 


TOT 1 IP nmtpin 


1424 


99 


ZOO 


VQ4S71 
Y V*f 0 / j 


riorrio sdpienb 


T-TiiTnan nrntpin /»1r»np MP076^7 

nuiiiaii piULciii ciuiic nruiUji. 


1R76 


100 


ZJ / 


A F77QR6^ 


nu III O bdpiCIlcs 


KlIICc»III~lJNC pujicui vJrVJtVll^ 


2903 


100 


7^R 


AT 0744QR 


n.uiJHJ sapiens 


HT41Tl\/f14 1 TtiovpI nmtpin^ 

UJ*t x 1 1YL 1 *t. 1 IUU VC1 piUlvllly 


589 


100 


ZD? 


IvOOZ / 0 


1101110 sapiens 


l kiPFntTPirHf* i^rtlvrnpntiHp from 
iiiciapcuiiu puiypcpuuc liuin 


RtO 


100 








a1irthla < str»ma rpll Itnp 






7£n 
zou 


AF1 01 7R4 
r\L 11/1/ Of- 


ilUlJlU bapiCLls 


h-TRPP variant F^l? ^-TVannaR 
Lr* 1 r\A~/X vai lauL j_> _>xvo livappau 


3226 


99 


76 i 

ZO 1 


/vr I U 1 / Of 


nULllU Sapiens 


h-TRPP variant F^RS-IkannaR 


2821 


100 


767 
zoz 


AFT0I7R4 

rAJT 1U1 / OH 


I-J7\m n carvipn q 
nvmu Dapiciio 


b-TRPP variant FIRS-llcannaR 


3149 


99 


76T 


A Fl 97060 

/A I 17/ UUU 


T-Tr»mn ?flT>ipn<; 


<?rn hnmnlfiPV ^ rlnmain-cfintaininp 

31V Uvlll \JA\Jj2Jf -J UUlllUlll ^ vjl l LCI 1 1 111J 


2257 


100 








nmtein H1P-55 






764 

ZOH 


VX6767 

I OU^UZr 


Unmn cam" pn Q 


Human <:pprpfpH nrntpin T4AOAR7^ 

1 l IUU Oil OWl LF1UL&I11 I mynivtjj 


766 


100 








SEQ ID NO: 177. 






265 


Y56966 


Homo sapiens 


Human SBPSAPL polypeptide. 


2779 


100 


266 


Y56966 


Homo sapiens 


Human SBPSAPL polypeptide. 


1018 


99 


267 


AJ300465 


Homo sapiens 


putative white family ATP-binding 


1557 


95 








cassette transporter 






268 


AC004030 


Homo sapiens 


F21856 2 


3579 


99 




X55954 


Homo ^aniens 


HL23 ribosomal nrotein 


714 


100 


770 


AB033921 


Mil*; TTIMSCl 1 ll]^ 

IrlUu UlUdVUlUi} 


Ndrl related nrotein Ndr2 


1855 


94 


771 
Z / 1 


AF0R1RR6 


T-T/\TYir\ cQtri on c 
nUiUiJ baplClld 


FROI-lflrp nmtpin 

DJ\V7 1 UKC piv/lCUl 


1905 


99 


777 

/ z 


AF 166497 


T-Tnmn QanipriQ 

XXV/111C JCllJU^llJ 


small GTPase R AR6B 


1060 


100 


771 

Z /J 


AT 077718 
AJLAJzZZJo 


iiomo sapiens 


uj 1 utzis.iv.'t ^novei proteiny 


7701 

ZZUl 


1 on 


774 




Homo saoien^ 


Secreted nrotein encoded bv eene 


1530 


99 








134 clone HAIBP89. 






275 


X00129 


Homo sapiens 


precursor RBP 


1044 


97 


276 


Z47500_cdl 


Homo sapiens 


ll-MAY-1998 Human RH0H gene 


1161 


100 








sequence. 






277 


AB049188 


Equus caballus 


ubiquitin C-terminal hydrolase 


1118 


96 



133 



WO 01/57190 
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SEQ 
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DESCRIPTION 


SMITH- 


% 


ID 


NUMBER 






W 4 TIT DM A M 


1DENTI 1 Y 


NO: 








SCORE 




278 


AF270647 


Homo sapiens 


GTT1 


1564 


100 


279 


AF 143956 


Mus musculus 


coronin-2 


2414 


94 


9R0 


IVO J 1 Jl 


Hnmrt ^aniens 


Fndothelial cell nolvnentide 


911 


92 


9R1 


t\o J 1 J 1 


Hnmft caniens. 


Kndothetial cell nnlvnentide 


1031 


100 


Z(>Z 


HR194R 


Rattns 

ivilLLLI J 




3975 


90 






norvftfrini? 








283 


Y14768 


T-Jomo ^aniens 

I 1 V/l 1 ! V7 Jell./ 1^1 lO 


T Kanna B-like nrotein 


2037 


100 


286 


AT 0313 16 


Homo ^aniens 


dJ28O10 3(HSDHBl 


294 


100 








(hydroxy steroid (1 1-beta) 












dehvdro^enase 1^ 






9R7 

ZO / 


D64109 


Homo <vao\p.ns 


toh familv 

ivy ICiiii ii y 


1773 


99 


9RR 

ZOO 


ARO96041 


UflmA c^nt^nc 

ilUIilU 5d|7iCIli> 


MS4A7 


1230 


100 


9RQ 


JV1U 1 ouu 


Homn cq nif*n<; 


ICniennfl-rplated ONA-hindino 


209 


90 








UI UICU1 








a inni ri n 


nUIHU aapivllo 


mRTvIA rlpavapp farlnr T 9S kOa 


1217 


100 








Qiihiinit 

OUUUilll 






9Q1 


YQQ4S4 


Hftmn Qaniens 


Human PRO 1605 fUN0786> amino 


694 


100 








acid sentience SFQ-TD N0 39S 






9Q9 


V44R94 


T-Jnm r» Qanipns 

I lUtllLF oaplCilo 


Human molecule associated with cell 


2370 


100 








proliferation, MACP-4. 






9Q1 


A 1976101 


IlUIilU DaplCLUs 




2099 


100 


z94 




riomo sapiens 




719 

fly 


inn 




V^Q£7ft 

Y jooZo 


riomo sapiens 


rroicin reguidtnig gene expression 


1976 


1 00 








PPPtP-91 








T TQ 1 C/T 1 


IvailUS 


pyncioxuie j -puospiidie <j.\iu.ase 


1 9TQ 
i-j y 


R7 






norvegicus 








OAT 




Xenopus 


riDonuc leoproie m 


1 694 


Rl 






Iaevis 










A 1T7")£710 

Arzzo /JU 


Homo sapiens 


\jy\iy 


1 799 
i / £.y 


99 
yy 


299 


ArzzOMU 


Homo sapiens 


C\t*\ q 

Lryiiy 


Q06 
yvo 


OR 
yo 


300 


I j4Jz4 


Homo sapiens 


Amino acid sequence of a human 




R0 

oy 








gastric cancer antigen protein. 








Ar \ 2.jddd 


— — : 

Homo sapiens 


iN/vL/ri"Cy locnrunie oj rcuuuuioe 


1 uuu 


luv 








IdUlUI 111 






10.7 


I JZZUU 


f-Irvmn cnnipni 
ilUlIiU 5aJJldK> 


Human rf*rentr\r mnlpcnle rRT^T^^ 


1676 


98 








pnrnApd hv Tncvte clone 2R9SR96 






im 


AF947<56S 


T-lf\mr» cnniPTKi 
iiUJJILJ iwijjicJio 


hpnafocpllnlar carpinoma associatRH 


525 


100 








rim? fin per nrotein 






104 


AF90RR44 


T4omn QRnifins 


BM-002 


428 


100 


IfK 

JUJ 


APflOzWRl 


UnmA Qnnipnc 
nuiiJu bapidio 


similar to PTD*p3R77944 


1988 


100 


10.6 


AT 1 1907ft 


A rnKJHnnciQ 
Al aUlUUpdio 


nntarivp nrotein 


210 


25 






thaliana 








lft7 

JU; 


I X VJJU 


Homo sanipni 


olfactorv receDtor 


1645 


100 


JUO 


Api R06R 1 
rtn ov/uo i 


HAmn Qanipns 


eiianine nucleotide exchange factor 


3597 


100 


109 


AF1 1 1RS6 
r\r iii oju 


T-fnmn qsihipdq 


sodium denendent nhosohate 


3591 


99 








tran^morter ioofornri NaPi-3b 






J 1 V 


Y13583 


Hfimn Q?iniftn<5 

J. AU11_LU> iJUplvlJjJ 


G-protein coupled receptor 


2171 


100 


J 1 1 


273420 


T4nmr> ^aniRn*? 

i luniu ociL/iv/iio 


cK146D10 1 (YnercantoDvruvate . 


1598 I 


100 








sulfurtransferase (EC 2.8. 1 .2)) 






119 


jf\. IZ7-JJJ 


T4nmA <ifintPTi^ 


beta tubulin 


2348 


100 


11 1 
DID 


AFfV7ft6SR 
/A I U /UOJO 


Hnmn ciinipnc 
XT.UII1W otipiCUa 




861 


100 




AT7ft7RR6fi 


nuiiiLi bapiviio 




1395 


100 


Di I 


7170R6 


XlUillU aapivilo 


nlipnvlallrulaminp hmHinc nrotpin 
piiciiy idiivy laiiiiijc umuuig ^fi uiviii 


1258 


100 


320 


AB047892 


Macaca 


hypothetical protein 


258 


82 






fascicularis 








321 


Y25755 


Homo sapiens 


Human secreted protein encoded 


1440 


100 








from gene 45. 






322 


ABO 16531 


Homo sapiens 


PEX16 


1741 


100 


323 


AL39U41 


Arabidopsis 


putative protein 


274 


49 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIEo 


nccroiPTirtM 
UkoCKir 1 IXJiH 


31VI1 1 II- 

WATERMAN 
SCORE 


0/ 
YO 

IDENTITY 






thaliana 








325 


AF140501 


Homo sapiens 


DNA polymerase iota 


3691 


99 


326 


X96698 


Homo sapiens 


D1075-like 


1450 


96 


327 


AF1 52325 


Homo sapiens 


protocadherin gamma A5 


4769 


100 


328 


AF151803 


Homo sapiens 


CGI-45 protein 


1970 


100 


329 


X74070 


Homo sapiens 


transcription factor BTF3 


639 


81 


330 


AF171102 


Homo sapiens 


retinal degeneration B beta 


1302 


95 


331 


W54040 


Homo sapiens 


Human interferon-inducible protein, 
HIFI. 


484 


98 


332 


AF024617 


Homo sapiens 


transcription-associated, zinc ribbon 
protein 


691 


100 


333 


U19181 


Rattus 
norvegicus 


Rabin3 


2129 


90 


334 


G03877 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7958. 


621 


100 


335 


AL008582 


Homo sapiens 


bK223H9.2 (ortholog of A. thaliana 
F23FI.8) 


626 


100 


336 


AF1 10774 


Homo sapiens 


adrenal gland protein AD-00 1 


647 


100 


337 


AB01I414 


Homo sapiens 


Kruppel-type zinc finger protein 


1674 


58 


338 


AF207600 


Homo sapiens 


ethanolamine kinase 


129 


100 


340 


AC020579 j Arabidopsis 
j thaliana 


putative 

phosphoribosylformylglycinamidine 
synthase; 25509-29950 


3283 


50 


341 


Y28576 


Homo sapiens 


Secreted peptide clone pe503 1 . 


944 


100 


342 


U32274 


Saccharomyce 
s cerevisiae 


Ydr386wp; CAI: 0.12 


191 


37 


343 


A01771 


synthetic 
construct 


vascular anticoagulating protein 


1661 


99 


344 


AF220052 


Homo sapiens 


uncharacterized hematopoietic 
stem/progenitor cells protein 
MDS032 


1285 


100 


345 


Y70400 


Homo sapiens 


Human cell-signalling protein-2. 


754 


100 


346 


Y50926 


Homo sapiens 


Human fetal brain cDNA clone 
vcI6_J derived protein. 


962 


100 


347 


AF 183428 


Homo sapiens 


28.4 kDa protein 


1329 


100 


348 


AC006069 


Arabidopsis 
thaliana 


putative cleavage and 
polyadenylation specifity factor 


1383 


55 


349 


AL032631 


Caenorhabditis 
elegans 


Y106G6H.8 


194 


39 


350 


U70669 


Homo sapiens 


Fas-ligand associated factor 3 


167 


23 


351 


Y93468 


Homo sapiens 


Amino acid sequence of a potassium 
channel interactor protein. 


1182 


92 


352 


AF005856 


Drosophila 
yakuba 


anon2A5 


111 


45 


353 


AJ271684 


Homo sapiens 


myeloid DAP12-associating lectin 


1013 


100 


354 


AF099100 


Homo sapiens 


WD-repeat protein 6 


2882 


99 


355 


U51730 


Murine 

leukemia virus 


reverse transcriptase 


316 


42 


356 


D50617 | 


Saccharomyce 
s cerevisiae 


YFL042C 


279 


27 


357 


D50617 


Saccharomyce 
s cerevisiae 


YFL042C 


279 


27 


358 


AF161432 


Homo sapiens 


HSPC314 


1059 


93 


359 


AB029488 


Homo sapiens 


Cllorf21 


758 


99 


360 


AJ251024 


Homo sapiens 


putative odorant binding protein ag 


1239 


100 


361 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2074 


74 


362 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2153 i 


74 
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NO: 








SCORE 




363 


AC007153 


Arabidopsis 


100632 


156 


24 






thau'ana 








364 


AF1 97927 


Homo sapiens 


AF5q3 1 protein 


3992 


99 


365 


D28500 


Homo sapiens 


mitochondrial isoleucine tRNA 


4286 


98 






synthetase 






366 


X97868 


Homo sapiens 


arylsulphatase 


3141 


98 


367 


AL162048 


Homo sapiens 


hypothetical protein 


1532 


100 


368 


L36062 


Mus musculus 


steroidogenic acute regulatory 


189 


25 








protein 






369 


AF1 13249. 


Homo sapiens 


multiple domain putative nuclear 


1022 


59 








protein 






370 


M15888 


Bos taurus 


endozepine-related protein precursor 


2425 


84 


371 


X66363 


Homo sapiens 


serine/threonine protein kinase 


2562 


100 


372 


W74802 


Homo sapiens 


Human secreted protein encoded by 


1532 


89 








gene 73 clone HSQEL25. 






373 


AF100772 


Homo sapiens 


tenascin-Ml 


11535 


99 


374 


. AF090934 


Homo sapiens 


PRO0518 


382 


100 


375 


AB021643 


Homo sapiens 


gonadotropin inducible transcription 


2761 


99 








repressor-3 






376 


AB049758 


Homo sapiens 


MA WD binding protein 


1331 


100 


377 


AF070666 


Homo sapiens 


Kruppel-associated box protein 


466 


97 


378 


S59342 


Mus sp. 


nuclear pore complex glycoprotein 


464 


60 








p62 






379 


AF1 49205 


Mus musculus 


Su(var)3-9 horaolog Suv39h2 


1690 


88 


380 


AF227906 


Homo sapiens 


UDP-glucose:glycoprotein 


7851 


99 








glucosyltransferase 2 precursor 






381 


AF1 18566 


Mus musculus 


hematopoietic zinc finger protein 


1769 


92 


382 


AK000619 


Homo sapiens 


unnamed protein product 


810 


100 


383 


AF227906 


Homo sapiens 


UDP-gIucose;glycoprotein 


7851 


99 








glucosyltransferase 2 precursor 






384 


AF1 17946 


Homo sapiens 


Link guanine nucleotide exchange 


2363 


100 








factor D 






385 


AF125390 


Drosophila 


L82G 


139 


41 






melanogaster 








386 


Y94907 


Homo sapiens 


Human secreted protein clone 


1092 


50 








cal06 19x protein sequence SEQ ID 












NO:20. 






387 


U 18795 


Saccharomyce 


Yel064cp 


206 


28 






s cerevisiae 








388 


AF177388 


Homo sapiens 


cancer-amplified transcriptional 


10748 


99 








coactivator ASC-2 






389 


AJ002744 


Homo sapiens 


UDP-GalNAc:polypeptide N- 


3469 


96 








acetylgalactosaminyltransferase 7 






390 


AF097366 


Homo sapiens 


cone sodium-calcium potassium 


3166 


100 








exchanger 






391 


AF2 17525 


Homo sapiens 


Down syndrome cell adhesion 


5337 


60 








molecule 






392 


U81035 


Rattus 


ankyrin binding cell adhesion 


3967 


91 






norvegicus 


molecule neurofascin 






393 


X65224 


Gallus gallus 


neurofascin 


4097 


78 


394 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA 


4292 


99 








-19 to 4525) 






395 


AF151083 


Homo sapiens 


HSPC249 


444 


98 


396 


ABO 17026 


Mus musculus 


oxysterol-binding protein 


2173 


98 


397 


AL035587 


Homo sapiens 


dJ475N16.4 (KIAA0240) 


2393 


100 


398 


W74813 


Homo sapiens 


Human secreted protein encoded by 


722 


92 








gene 85 clone HSDFV29. 






399 


Y71110 


Homo sapiens 


Human Hydrolase protein-8 ' 


1637 


99 








(HYDRL-8). 
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400 


AF0397I8 


Caenorhabditis 
elegans 


contains similarity to lupus LA 
protein homologs 


325 


43 


401 


AE000877 


Methanotherm 
obacter 
thermoautotro 
phicus 


conserved protein 


231 


36 


402 


Y27795 


Homo sapiens 


Human secreted protein encoded by 
gene No. 79. 


1539 


99 


403 


Z50853 


Homo sapiens 


CLPP 


615 


100 


405 


X03475 


Rattus 
norvegicus 


ribosomal protein L35a (aa 1-1 10) 


576 


99 


406 


AF144237 


Homo sapiens 


LOMP protein 


252 


44 


407 


U20239 


Mus musculus 


fibrosin 


288 


76 


409 


AL033378 


Homo sapiens 


(1J323M4.1 (KIAA0790 protein) 


6026 


99 


410 


X54326 


Homo sapiens 


glutaminyl-tRNA synthetase 


7577 


99 


411 


X61585 


Bos taurus 


polynucleotide adenylyltransferase 


3715 


97 


412 


AF217I90 


Homo sapiens 


MLEL1 protein 


5271 


99 


414 


G02815 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6896. 


314 


95 


415 


AJ245922 


Homo sapiens 


alpha-tubulin 8 


2370 


100 


416 


AF203032 


Homo sapiens 


neurofilament protein 


220 


21 


417 


Z97653 


Homo sapiens 


c380A 1.2.1 (novel protein (isoform 

D) 


1567 


100 


418 


AJ404326 


Homo sapiens 


SR+89 


1871 


99 


419 


AJ404326 


Homo sapiens 


SR+89 


902 


64 


420 


AF134726 


Homo sapiens 


G9A 


5334 


99 


421 


L28125 


Podospora 
anserina 


beta transducin-like protein 


288 


39 


422 


W21733 


Homo sapiens 


NIP-t encoded by clone 59. 


110 


72 


423 


S67970 


Homo sapiens 


ZNF75=KRAB zinc finger 


951 


76 


424 


L28035 


Mus musculus 


protein kinase C gamma 


3768 


98 


426 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


555 


56 


427 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


266 


49 


428 


X61118 


Homo sapiens 


TTG-2a/RBTN-2a 


876 


too 


429 


Z96932 


Homo sapiens 


nuclear autoantigen fo 14 kDa 


496 


83 


430 


AJ277291 


Homo sapiens 


HELG protein 


678 


72 


431 


X82I57 


Homo sapiens 


hevin 


3525 


99 


432 


AC007192 


Homo sapiens 


P85B HUMAN; PTDINS-3- 
KJNASE P85-BETA 


3825 


99 


433 


AL021918 


Homo sapiens 


D34I8.1 (Kruppel related Zinc Finger 
protein 184) 


1713 


50 


434 


AF084464 


Rattus 
norvegicus 


GTP-binding protein REM2 


141 


29 


435 


AL049795 


Homo sapiens 


dJ622L5.2 (novel protein) 


1756 


98 


436 


M14513 


Rattus 
norvegicus 


(Na+ and K+) ATPase, alpha(III) 
catalytic subunit 


4269 


99 


437 


U33460 


Homo sapiens 


DNA-directed RNA polymerase I, 
largest subunit 


8777 


98 


438 


D87076 


Homo sapiens 


similar to human bromodomain 
protein BR140(JC2069) 


3067 


100 


439 


L43912 


Macaca 
mulatta 


mannose-binding protein A 


589 


93 


440 


D31763 


Homo sapiens 


ha0946 protein is Kruppel-related 


927 


49 


441 


U70976 


Homo sapiens 


arrestin 


2068 


99 


442 


B08069 


Homo sapiens 


A human beta-alanine-pyruvate 
aminotransferase (HAPA). 


2343 


99 


443 


AF100662 


Caenorhabditis 


contains similarity to ubiquitin 


166 


24 
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% 


in 
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NO: 








SCORE 








elegans 


carboxyl-terminal hydrolase (Pfam: 












UCH-l.hmm, score: 28.46) (Pfam: 












UCH-2.hmm, score: 47.53) 






444 


D78017 


Rattus 


NFI-A1 


2667 


98 






norvegicus 








445 


AL049569 


Homo sapiens 


dJ37C10.3 (novel ATPase) 


2418 


100 


448 


AJ242540 


Volvox carteri 


hydroxyproline-rich glycoprotein 


165 


34 






f. nagariensis 


DZ-HRGP 






449 


AJ133352 


Homo sapiens 


2NF237 protein 


2006 


100 


450 


AJ133352 


Homo sapiens 


ZNF237 protein 


1025 


96 


451 


AF170708 


Homo sapiens 


T-box protein TBX3 


3700 


99 


452 


AK002080 


Homo sapiens 


unnamed protein product 


1546 


99 


453 


L32977 


Homo sapiens 


Rieske Fe-S protein 


1239 


93 


454 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


1533 


57 


455 


Y01141 


Homo sapiens 


Secreted protein encoded by gene 7 


1453 


99 








clone HTLFA90. 






456 


AB006631 


Homo sapiens 


The human homolog of mouse Cux-2 


6559 


100 


457 


AF067165 


Homo sapiens 


zinc finger protein 3 


977 


64 


458 


AF038169 


Homo sapiens 


unknown 


154 


38 




W / jZ J*+ 


JCHJ1UU bapiCllb 


T-Tnman cerrpted nrotein encoded bv 


1180 


95 








aene 1 9 clone HRSMC69 






H-OV 


KJy f\j\j£. 


l^aCI JUi UaUKXl 113 


cimil^r \f\ acvl-f^nA He)ivrlrn(7Pna<?e<; 


583 


37 








and epoxide hydrolases Pfam 












domain PF00441 (Acyl-CoA_dh), 












Score=57.4, E-value=l Je-16, N=2; 












contains similarity to Pfam domain 












PF00702 (Hydrolase), Score=57.4, 












E-value=le-13,N=l 






461 


AK023114 


Homo sapiens 


unnamed protein product 


1041 


99 


462 


M93134 


Friend murine 


pol protein 


289 


44 






leukemia virus 








463 


AF055473 


Homo sapiens 


GAGE-8 


232 


47 


466 


Y51415 


Homo sapiens 


Human wild type pKe83 protein. 


2625 


100 


467 


Y514I7 


787 


Human pKe83 splice variant protein 


2433 


100 


468 


Y57936 


Homo sapiens 


Human transmembrane protein 


1629 


96 








HTMPN-60. 






469 


D38552 


Homo sapiens 


The ha 1539 protein is related to 


2995 


100 








cyclophilin. 






470 


Y70013 


Homo sapiens 


Human Protease and associated 


3530 


100 








protein-7 (PPRG-7). 






471 


AP24747 


Homo sapiens 


C -terminal variant of hINADL 


7969 


100 








including 2 amino acid exchanges 












and an insertion of 28 amino acids in 












frame. 






472 


W99665 


Homo sapiens 


Human secreted protein clone 


1546 


100 








dul57_l 2 protein. 






473 


W99665 


Homo sapiens 


Human secreted protein clone 


998 


98 








dul57_l 2 protein. 






474 


X63526 


Homo sapiens 


homologue to elongation factor 1- 


2273 


99 








gamma from A.salina 






475 


XI 5940 


Homo sapiens 


ribosomal protein L31 (AA 1-125) 


644 


100 


476 


M60832 


Homo sapiens 


alpha-2 type VIE collagen 


3581 


99 


477 


AF039697 


Homo sapiens 


antigen NY-CO-31 


1213 


97 


478 


AF156929 


Sus scrofa 


inflammatory response protein 6 


1588 


83 


479 


AF264717 


Homo sapiens 


FYVE domain-containing dual 


5610 


99 








specificity protein phosphatase 












FYVE-DSP2 






480 


AF044578 


Homo sapiens 


putative DNA polymerase; POL4P 


2478 


94 


481 


X89750 


Homo sapiens 


TGIF protein 


1413 


100 
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482 


M93107 


Horao sapiens 


(R)-3-hydroxybutyrate 
dehydrogenase 


1663 


96 


483 


U58334 


Homo sapiens 


Bbp/53BP2 


1556 


41 


484 


AF151538 


Horao sapiens 


deoxycytidyl transferase; Revlp 


4281 


99 


485 


Z98884 


Horao sapiens 


dJ467Ll.l (K1AA0833) 


699 


73 


486 


AJ243874 


Homo sapiens 


oligophrenin-4 


3682 


100 


487 


Z11737 


Horao sapiens 


flavin-containing monooxygenase 4 


2969 


100 


488 


X56123 


Mus musculus 


talin 


4353 


77 


489 


AJ278112 


Homo sapiens 


putative cell cycle control protein 


335 


23 


490 


W74843 


Homo sapiens 


Human secreted protein encoded by 
gene 1 15 clone HOVBA03 . 


1013 


98 ; 

i 


491 


Y41337 


Homo sapiens 


Human secreted protein encoded by 
gene 30 clone HRDDV47. 


509 




492 


X90530 


Homo sapiens 


ragB 


1926 


99 


493 


X90530 


Horao sapiens 


raeB 


1405 


99 


494 


X90530 


Horao sapiens 


ragB 


1893 


96 


495 


AL022394 


Horao sapiens 


dJ51 1B24.3 (K1AA0395 (probable 
homeobox protein)) 


4990 


99 


496 


Y11395 


Homo sapiens 


lanthionine synthetase C-like protein 
1 


2168 


100 


497 


AJ010119 


Homo sapiens 


Ribosomal protein kinase B (RSK-B) 


4001 


100 


498 


G01563 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5644. 


330 


100 


499 


X54131 


Homo sapiens 


protein-tyrosine phosphatase 


10465 


99 


500 


GO 1082 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5163. 


549 


100 




AC004142 


Homo ^aniens 


similar to murine leucine-rich repeat 
protein; possible role in neural 
development by protein-protein 
interactions; 93% similarity to 
D49802 (PID:g 1369906) 


3676 


100 


502 


AL1 17544 


Homo sapiens 


hypothetical protein 


1226 


100 


503 


AF203032 


Homo sapiens 


neurofilament protein 


5115 


99 


504 


AL034417 


Homo sapiens 


DK215D1 1.2 (similar to rat gene 33) 


2476 


100 


505 


X69090 


Horao sapiens 


190kD protein 


7546 


99 


506 


U58755 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
yk34bl .5; coded for by C. elegans 
cDNA ykl3hl0.5; coded for by C. 
elegans cDNA yk46e8.5; coded for 
by C. elegans cDNA yk46d5.5; 
coded for by C. elegans cDNA 
yk43c2.5; coded for by C. elegans 
cDNA yk46e8.3; coded for by C. 
elegans cDNA yk43c2.3; coded for 
by C. elegans cDNA yk46d5 3; 
coded for by C. elegans cDNA 
ykl3fl0.3; coded for by C. elegans 
cDNA yk34bl.3 


782 . 


55 


507 


AJ293309 


Homo sapiens 


NHP2 protein 


801 


100 


508 


U39045 


Rattus 
norvegicus 


cytoplasmic dynein intermediate 
chain 2B 


3241 


97 


509 


AF063231 


Mus musculus 


cytoplasmic dynein intermediate 
chain 2 


3159 


97 


510 


AF202893 


Mus musculus 


KiGlb 


4336 


95 


511 


Y13115 


Homo sapiens 


serine/threonine protein kinase 


5071 


99 


512 


AB030207 


Homo sapiens 


G gamma subunit 


364 


100 


513 


AF039571 


Homo sapiens 


peripheral benzodiazepine receptor 
interacting protein; PBR-IP/PRAX1 


495 


33 


514 


AB037883 


Homo sapiens 


Gb3/CD77 synthase 


1916 


99 
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515 


D90868 


Escherichia 
coli 


similar to 


1489 


100 


516 


X98834 


Homo sapiens 


zinc finger protein Hsal2 


5290 


100 


517 


AF055668 


Mus musculus 


apoptosis-linked gene 4, deltaC form 


2904 


78 


518 


AFO 19926 


Mus musculus 


protein kinase 


1694 


90 


519 


M34513 


Homo sapiens 


omega protein 


317 


91 


520 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


2313 


99 


521 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


1561 


99 


522 


AL096766 


Homo sapiens 


dA59I -118.1 (KIAA0767 protein) 


2497 


100 


523 


AF I 86249 


Homo sapiens 


six transmembrane epithelial antigen 
of prostate 


1790 


100 


524 


AB029O12 


Homo sapiens 


KJAA1089 protein 


4933 


100 


525 


AB026893 


Homo sapiens 


vascular cadherin-2 


5962 


100 


526 


X74331 


Homo sapiens 


DNA primase (p58 subunit) 


1720 


100 


528 


AC007228 


Homo sapiens 


R31665 2 


1488 


47 


529 


X14830 


Homo sapiens 


acetylcholine receptor beta-subunit 
preprotein 


2639 


100 


530 


U80446 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
ykl72e6.3; coded for by C. elegans 
cDNA ykl58f7.3; coded for by C. 
elegans cDNA ykl58f7.5; coded for 
by C. elegans cDNA ykl72e6.5 


420 


39 


531 


S76838 


Mus sp. 


Dbs 


4821 


88 


532 


Z82215 


Homo sapiens 


dJ6802.2 (myosin, heavy 
polypeptide 9, non-muscle) 


9828 


100 


533 


AF245505 


Homo sapiens 


adlican 


277 


31 


534 


AF300612 


Homo sapiens 


N-acety lgalac tos am in e-4-0 - 
sulfotransferase 


993 


59 


535 


AL121928 


Homo sapiens 


bA 181 14.3 (pleckstrin and Sec7 
domain protein) 


3333 


99 


536 


AJ271055 


Mus musculus 


iroquois homeobox protein 6 


1724 


76 


537 


AF 180473 


Homo sapiens 


Not2p 


2267 


100 


538 


AF071059 


Mus musculus 


zinc finger RNA binding protein 


1089 


■ 51 


539 


AF023453 


Homo sapiens 


actin-related protein 3-beta 


2219 


100 


540 


AC003030 


Homo sapiens 


R29828 1 


1401 


70 


541 


AC003030 


Homo sapiens 


R29828J 


2294 


100 


542 


AL121889 


Homo sapiens 


dJ1076E17. 1 (KIAA0823 protein 
(continues in AL023803)) 


2152 


100 


543 


AB006135 


Rattus 
norvegicus 


db83 


1238 


98 


544 


G02650 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6731. 


644 


97 


545 


Y07595 


Homo sapiens 


transcription factor TFHH 


2373 


100 


546 


AL133545 


Homo sapiens 


bA3 86N 1 4. 1 (novel protein similar 
to a dual specificity phosphatase) 


964 


99 


547 


X83618 


Homo sapiens 


hydroxymethylglutaryl-CoA 
synthase 


2647 


100 


548 


AF134726 


Homo sapiens 


NG37 


4359 


99 


549 


AB035356 


Homo sapiens 


neurexin I-alpha protein 


6948 


99 


551 


AB037901 


Homo sapiens 


gene amplified in squamous cell 
carcinoma- 1 


5215 


99 


552 


AB043634 


Homo sapiens 


PAR-6A 


885 


100 


553 


AP000693 


Homo sapiens 


partial CDS 


4875 


99 


554 


AF002223 


Homo sapiens 


myotubularin related I 


3490 


100 


555 


AC004893 


Homo sapiens 


similar to NEDD-4 (KIA0093); 
similar to P46934 (PID:gll71682) 


1611 


100 


556 


AJ404468 


Homo sapiens 


axonemal dyne in heavy chain 


8328 


100 


557 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


11137 


100 
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558 


X65873 


Homo sapiens 


kinesin heavy chain 


4860 


100 


559 


AJ277365 


Homo sapiens 


polyglutamine-containing protein 


592 


36 


560 


AF205600 


Homo sapiens 


transposase-like protein 


407 


27 


561 


' X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1914 


100 


562 


X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1456 


97 


563 


X54304 


Homo sapiens 


myosin regulatory light chain 


897 


100 


564 


AF250842 


Drosophila 
melanogaster 


multiple asters 


130 


23 


565 


Y58608 


Homo sapiens 


Protein regulating gene expression 
PRGE-1. 


1619 


99 


566 


AL121893 


Homo sapiens 


bA189K21.5 (novel protein similar 
to retinoblastoma binding protein 
(RBBP9)) 


1012 


100 


567 


AL1 17352 


Homo sapiens 


dJ876B10.2 (novel protein (ortholog 
ofratEX084)) 


3713 


99 


568 


AF228603 


Homo sapiens 


pleckstrin 2 


1841 


100 


569 


AF239243 


Homo sapiens 


histone deacetylase 7 


3244 


86 


570 


AF087695 


Mus musculus 


velr 3 


989 


100 


571 


AB046381 


Homo sapiens 


testis-abundant finger protein 


1346 


99 


572 


AC005551 


Homo sapiens 


R26529__2, partial CDS 


1020 


100 


573 


Y90290 


Homo sapiens 


Human peptidase, HPEP-7 protein 
sequence. 


274 


52 


574 


W76734 


Homo sapiens 


Human mDia RJho targeting protein. 


712 


32 


575 


ALI21935 


Homo sapiens 


bA517H2.3 (t-complex 10 (a murine 
tcp.homolog)) 


853 


78 


576 


Y86217 


Homo sapiens 


Human secreted protein HWHGU54, 
SEQIDNO:132. 


2123 


99 


577 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


578 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


579 


X92715 


Homo sapiens 


KRAB /C2H2 zinc finger protein 


3102 


97 


580 


X54637 


Homo sapiens 


protein tyrosine kinase 


5564 _j 


98 


581 


X78817 


Homo sapiens 


pi 15 


1148 


44 


582 


AJ251245 


Rattus 
norvegicus 


SECIS binding protein 2 


3086 


71 


583 


AF1 13125 


Homo sapiens 


E-l enzyme 


581 


100 


584 


Ml 9529 


Sus scrofa 


follistatin A 


1906 


98 


585 


AF169677 


Homo sapiens 


leucine-rich repeat transmembrane 
protein FLRT3 


3403 


100 


586 


D87685 


Homo sapiens 


similar to human transcription factor 
TFIIS(S34159). 


8083 


99 


587 


Y00876 


Homo sapiens 


Human LAPH-1 protein sequence. 


2110 


100 


588 


Y99674 


Homo sapiens 


Human GTPase associated protein- 
25. 


2111 


99 


589 


D86973 


Homo sapiens 


similar to Yeast translation activator 
GCN1 (P1:A48126) 


12033 


99 


590 


AL034452 


Homo sapiens 


dJ682J15.1 (novel Collagen triple 
helix repeat containing protein) 


1979 


100 


591 


Y57396 


Homo sapiens 


Human lysoenzyme LYC4 
polypeptide. 


814 [ 


100 


592 


AJ297743 


Mus musculus 


tprsinB protein 


1448 


85 


593 


AF164796 


Homo sapiens 


NADHiubiquinone oxidoreductase 
MLRQ subunit homolog 


469 


100 


594 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


749 . 


94 


595 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


824 


100 


596 


Y77123 


Homo sapiens 


Human neurotransmission-associated 
protein (NTAP) 998868. 


2102 


98 


597 


AF2 15703 


Drosophila 


KISMET-L long isoform 


1880 


65 
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melanogaster 








598 


AF070447 


Homo sapiens 


barrier-to-autointegration factor 


290 


90 


599 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


372 


22 


600 


X79828 


Mus musculus 


NK10 


202 


53 


601 


AB004109 


Cricetulus 
griseus 


phosphatidylserine synthase 11 


2262 


92 


602 


U94988 


Mus musculus 


Nulpl 


2912 


89 


603 


U94988 


Mus musculus 


Nulpl 


2800 


86 


604 


AF006264 


Homo sapiens 


recombination and sister chromatid 
cohesion protein homolog 


2850 


100 


605 


AF006264 


Homo sapiens 


recombination and sister chromatid 
cohesion protein homolog 


2530 


100 


606 


X82260 


Homo sapiens 


RanGAPl 


2929 


100 


607 


X82260 


Homo sapiens 


RanGAPl 


1843 


97 


608 


AF 160909 


Drosophila 
melanogaster 


BcDNA.LD03471 


943 


58 


610 


X74801 


Homo sapiens 


gamma subunit of GOT chaperon in 


2745 


99 


611 


AL031427 


Homo sapiens 


d Jl 67A 19.1 (novel protein) 


1608 


100 


612 


Y71072 


Homo sapiens 


Human membrane transport protein, 
MTRP-17. 


445 


ioo ; 


613 


XI 6396 


Homo sapiens 


precursor polypeptide (AA -29 to 
315) 


1749 


100 


614 


AK000281 


Homo sapiens 


unnamed protein product 


1814 


99 


615 


AB011128 


Homo sapiens 


KIAA0556 protein 


5761 


99 


616 


U19361 


Petromyzon 
marinus 


NF-180 


205 


21 


617 


AF045555 


Homo sapiens 


wbscrl 


1208 


ioo i 


618 


AF045555 


Homo sapiens 


vvbscrl alternative spliced product 


1318 


100 


619 


U22229 


Felis catus 


ribosomal protein L4I 


L 128 


100 


620 


Y17169 


Homo sapiens 


A6 related protein 


1819 


100 


621 


Y 12065 


Homo sapiens 


hNop56 


2956 


99 


622 


AF177758 


Homo sapiens 


ubiquitin specific protease 16 


2998 


100 


623 


AF3 17425 


Homo sapiens 


GAC-1 


3866 


100 


624 


AL050297 


Homo sapiens 


hypothetical protein 


1227 


99 


625 


AC007204 


Homo sapiens 


BC273239 1 


3398 


99 


626 


Z68747 


Homo sapiens 


imogen 38 


2024 


99 


627 


Z68747 


Homo sapiens 


imogen 38 


1958 


97 


628 


Y70229 


Homo sapiens 


Human RNA-associated protein- 10 
(RNAAP-10). 


3424 


99 


629 


AF191492 


Homo sapiens 


nasopharyngeal carcinoma associated 
gene protein-8 


613 


100 


630 


AF1 19664 


Homo sapiens 


transcriptional regulator protein 
HCNGP 


1574 


100 


631 


AF 11 9664 


Homo sapiens 


transcriptional regulator protein 
HCNGP 


1150 


89 


632 


Y 17849 


Homo sapiens 


ganglioside-induced differentiation 
associated protein 1 


1839 


98 


633 


X55740 


Homo sapiens 


5'-nucleotidase 


3012 


100 


634 


AF039688 


Homo sapiens 


antigen NY-CO-3 


931 


100 


635 


AF 11 9662 


Homo sapiens 


E46 protein 


2424 


100 


636 


AB007836 


Homo sapiens 


Hic-5 


2544 


100 


637 


AF077818 


Mus musculus 


syntrophin-associated serine- 
threonine protein kinase 


2027 


44 


638 


AL035455 


Homo sapiens 


dJ1018E9.1 (VAMP (vesicle- 
associated membrane protein- 
associated protein B and C) 


150 


26 


639 


AF078844 


Homo sapiens 


hqp0376 protein 


416 


81 
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SCORE 




640 


U28377 


Escherichia 


ORFJ239; was ORFJ191 and 


1198 


100 






coli 


; ORFfl 94 before splice 






641 


AK024442 


Homo sapiens 


FLJ00032 protein 


1677 


56 


642 


U58682 


Homo sapiens 


ribosomal protein S28 


340 


100 


643 


X57432 


Rattus rattus 


ribosomal protein S2 


1520 


98 


644 


AB002348 


Homo sapiens 


KIAA0350 protein 


5186 


99 


646 


Y96202 


Homo sapiens 


IkappaB kinase (IKK) binding 


1178 


98 








protein, Y2H56. 






647 


AB029482 


Mus musculus 


JNK-binding protein JNKBP1 


4609 


81 


648 


AB009053 


Arabidopsis 


contains similarity to isoamyl 


407 


44 






thaliana 


acetate-hydrolyzing 












esterase~gene_id:MQB2 25 






650 


AC002550 


Homo sapiens 


Unknown gene product 


858 


99 


651 


U26592 


Homo sapiens 


diabetes mellitus type I autoantigen 


253 


66 


652 


X60155 


Homo sapiens 


zinc finger 4 1 


4349 


100 


653 


X53330 


Platynereis 


H4 protein (A A 1-103) 


523 


100 






dumeriiii 








654 


AC003682 


Homo sapiens 


R27945 2 


2558 


100 


655 


X80473 


Mus museums 


rabl9 


596 


56 


656 


J02649 


Rattus 


unknown protein 


201 


95 






norvegicus 








657 


AC006014 


Homo sapiens 


similar to RFP transforming protein; 


1331 


99 








similar to P14373 (PED:gl32517) 






658 


X92972 


Homo sapiens 


protein phosphatase 6 


1666 


100 


659 


L35269 


Homo sapiens 


zinc finger protein 


2803 


99 


660 


AC003682 


Homo sapiens 


F 18547 1 


3184 


96 


661 


X79204 


Homo sapiens 


ataxin-1 


4195 


99 


662 


XI 7620 


Homo sapiens 


Nm23 protein 


965 


99 


663 


AB015617 


Homo sapiens 


ELKS 


1501 


80 


664 


Z56281 


Homo sapiens 


interferon regulatory factor 3 


2331 


100 


665 


AJ248283 


Pyrococcus 


LACTOYLGLUTATHIONE 


254 


40 






abyssi 


LYASE (EC 4.4.1.5) 












METHYLGLYOXALASE) 












(ALDOKETOMUTASE) 












(GLYOXALASE I). 






666 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8819 


99 


667 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8589 


97 


668 


AF 153450 


Manduca sexta 


juvenile hormone esterase binding 


225 


32 








protein 






669 


AF227198 


Homo sapiens 


CrkRS 


7231 


99 


670 


X99586 


Homo sapiens 


SMT3C protein 


441 


87 


671 


Z61589_cdl 


Homo sapiens 


17-AUG-1998 DNA encoding a 


2593 


100 








human OC-2 protein. 






672 


AJ132702 


Mus musculus 


ATFa-associated factor 


3240 


88 


673 


AF204159 


Homo sapiens 


potassium large conductance 


1486 


100 








calcium-activated channel beta 3 a 












subunit 






674 


G02061 


Homo sapiens 


Human secreted protein, SEQ ID 


558 


99 








NO: 6142. 






675 


G01246 


Homo sapiens 


Human secreted protein, SEQ ID 


141 


77 








NO: 5327. 






676 


ABO 16839 


Homo sapiens 


mobl 


419 


42 


677 


D86970 


Homo sapiens 


similar to myosin heavy chain: 


161 


28 








Containing ATP/GTP-binding site 












motif A(P-loop) 






678 


U83115 


Homo sapiens 


non-lens beta gamma-crystallin like 


8569 


99 








protein 






679 


AF203687 


Homo sapiens 


prolactin regulatory element-binding 


2181 


100 








protein j 
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% 

ITiFlMTITV 

IDIMN 1 1 1 Y 


680 


M27685 


Mus muscuius 


ultra-high sulphur keratin 


650 


58 


681 


U04968 


Cricetulus 
griseus 


nucleotide excision repair protein 


3712 


97 


682 


AF 119663 


Homo sapiens 


G-protein gamma- 12 subunit 


356 


100 


683 


G03733 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7814. 


342 


100 


684 


X67699 


Homo sapiens 


CDw52 antigen 


297 


100 


685 


AF022789 


Homo sapiens 


ubiquitin hydrolyzing enzyme 1 


1892 


100 


686 


AJ001006 


Mus muscuius 


EMeg32 protein 


938 


96 


687 


W03516 


Homo sapiens 


Prostaglandin DP receptor. 


1864 | 100 


688 


AF019661 


Mus muscuius 


zeta proteasome chain; PSMA5 


1214 


100 


689 


AF156557 


Homo sapiens 


stomatin related protein 


2036 


100 


690 


G03960 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 8041. 


593 


100 


691 


AF161512 


Homo sapiens 


HSPC163 


738 


100 


692 


AL031115 


Homo sapiens 


ZXDA, ZXDB (zinc finger X-linked 
protein) 


4298 


100 


693 


L40410 


Homo saniens 


thvroid receDtor interactor 


806 


100 


694 


AC004542 


Homo sapiens 


OXYSTEROL-BINDING 
PROTEIN-like* similar to P22059 
(PID:gl29308) 


2533 


99 


695 


AF169411 


Rattus 
norvegicus 


PAPIN 


4144 


52 


696 


Y58168 


Homo sapiens 


Human hydrolase homologue HHH- 
4. 


2144 


100 


697 


AF271994 


Homo sapiens 


dopamine responsive protein DRG-1 


1613 


100 


698 


Y41741 


Homo saoiens 


Human PRO704 protein sequence. 


1323 


100 


699 


AL1 33506 


Unknown 


/precUction=(method: ,m genscan , "\ 
version:"" 1 .0"", score:"" 109. 13""); 
/prediction=(method: 


825 


48 


700 


Y96870 


Homo sapiens 


Human goose- type lysozyme 
(GOLY). 


1032 


100 


701 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


1190 


100 


702 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


937 


95 


703 


AJ242832 


Homo sapiens 


calpain 


3756 


100 


704 


S52624 


Homo sapiens 


unknown 


185 


100 


705. 


AF005081 


Homo sapiens 


skin-specific protein 


652 


100 


706 


Yli.793 


Homo sapiens 


keratin, type I 


2232 


100 


707 


Y4 985 


Homo sapiens 


Human epidermal protein-2. 


455 


69 


708 


AFL3220 


Homo sapiens 


MSTP040 


686 


100 


709 


Y44985 


Homo sapiens 


Human epidermal protein-2. 


408 


65 


710 


Y16132 


Homo sapiens 


CDT6 


1874 


100 


711 


Y68775 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-7. 


2407 


100 


712 


X63422 


Homo sapiens 


H(+)-transporting ATP synthase 


209 


100 


713 


AF169968 


Mus muscuius 


DNA binding protein DESRT 


1467 


79 


714 


X52563 


Bos taurus 


permability increasing protein 


383 


29 


715 


AJ277739 


Homo sapiens 


RPBllblalpha protein 


480 


98 


716 


AL135791 


Homo sapiens 


□A162GI0.3 (zinc finger protein) 


401 


98 


717 


AF223466 


Homo sapiens 


HT015 protein 


1311 


97 


719 


AF1 17383 


Homo sapiens 


placental protein 13; PP13 


746 


100 


720 


Z98743 


Homo sapiens 


dJ181C9.2 (Rho GTPase activating 
protein 8 (RhoGAP, p50RhoGAP)) 


324 


100 


721 


AL163815 


Arabidopsis 
thaliana 


putative protein 


653 


61 


722 


G01436 


Homo sapiens 


Human secreted protein, SEQ ID j 


418 


96 
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NO: 








SCORE 










NO: 5517. 






723 


AF282919 


Mus musculus 


Zfp228 


349 


49 


724 


AB023191 


Homo sapiens 


KIAA0974 protein 


2953 


100 


725 


AL031778 


Homo sapiens 


dJ34B21.1 (novel BZRP 


920 


100 








(benzodiazapine receptor (peripheral) 












(MBR, PBR, PBKS, IBP, 












Isoquinoline-binding protein)) LIKE 












protein) 






726 


AL021939 


Homo sapiens 


dJ352A20.2 (aldehyde 


1764 


100 








dehydrogenase family protein) 






727 


AF 182426 


Rattus 


arylacetamide deacetylase 


791 


42 






norvegicus 








728 


Y08565 


Homo sapiens 


UDP-GalNAc:polypeptide N- 


3331 


99 








acety lgalactosaminy Itransferase 






729 


AF155135 


Homo sapiens 


novel retinal pigment epithelial cell 


1652 


99 








protein 






730 


AL078606 


Arabidopsis 


putative protein 


277 


55 






thaliana 








731 


Y73352 


Homo sapiens 


HTRM clone 1732368 protein 


1720 


100 








sequence. 






732 


AF1 78432 


Homo sapiens 


SH3 protein 


3302 


100 


733 


Y 17832 


Human 


env protein 


223 


34 






endogenous 












retrovirus K 








734 


Y28859 


Homo sapiens 


Human mesoderm induction early 


2067 


98 








response protein ER1. 






735 


U09355 


Oryctolagus 


protein phosphatase 2A 1 B gamma 


2352 


99 






cuniculus 


subunit 






736 


Y94922 


Homo sapiens 


Human secreted protein clone pv6_I 


724 


99 








protein sequence SEQ ID NO:50. 






737 


AB027003 


Mus musculus 


protein phosphatase 


378 


84 


738 


AF1 12200 


Homo sapiens 


NADH-oxidoreductase B 1 8 subunit 


739 


100 


739 


AF1 12200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


613 


88 


740 


AF302154 


Homo sapiens 


SPG protein 


6556 


100 


741 


B25681 


Homo sapiens 


Human secreted protein sequence 


1410 


99 








encoded by gene 17 SEQ [D NO: 70. 






742 


L27479 


Homo sapiens 


X123 


1237 


99 


743 


L27479 


Homo sapiens 


X123 


1206 


97 


744 


Y66745 


Homo sapiens 


Membrane-bound protein PRO 1 1 86. 


588 


99 


745 


AJ001019 


Homo sapiens 


ring finger protein 


1292 


99 


746 


X68453 


Sus scrofa 


tubulin-tyrosine Iigase 


1882 


94 


747 


Y57897 


Homo sapiens 


Human transmembrane protein 


1173 


100 








HTMPN-21. 






748 


AF151069 


Homo sapiens 


HSPC235 


1694 


96 


749 


AF 182404 


Homo sapiens 


mitochondrial uncoupling protein 1 


1674 


100 


750 


AL121993 


Homo sapiens 


dJ776P7.1 (Novel protein) 


2500 


99 


751 


AF149825 


Homo sapiens 


PACSIN3 


2253 


100 


752 


AL008635 


Homo sapiens 


dJ510H16.2 (high-mobility group 


3026 


99 








protein 2-Iike 1) 






753 


Y57914 


Homo sapiens 


Human transmembrane protein 


1124 


100 








HTMPN-38. 






754 


AF285109 


Homo sapiens 


septin 3 isoform B 


1766 


100 


755 


AF004161 


Oryctolagus 


peroxisomal Ca-dependent solute 


2371 


95 






cuniculus 


carrier 






756 


Z19585 


Homo sapiens 


thrombospondin-4 


4239 


100 


757 


AP001745 


Homo sapiens 


similar to zinc finger 5 protein 


1857 


100 


758 


AF190664 


Mus musculus 


LMBR2 


555 


72 


759 


AF090326 


Mus musculus 


AE-1 binding protein AEBP2 


1540 


97 


760 


AL096677 


Homo sapiens 


dJ322G13.3 (novel protein similar to 


999 


94 
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VhJ \ IT L> IU A M 

WA 1 ILKMAjN 


|rv rM'PlTl/ 


NO: 








SCORE 










bovine and mouse beta-soluble NSF 












attachment protein (SNAP-beta) ) 






761 


AC003O07 


Homo sapiens 


Unknown gene product (partial) 


649 


96 


762 


U66372 


Ros taurus 


ribosomal protein S29 


230 


73 


764 


V0P.R00 

I 7U077 


Hrvmn campus 


F)l-|{Vf* Hnnaminp rpppntor artivitv 


1152 


100 








modifvini? Drotein SEO ID NO; 1 . 






76 S 


1 188 169 . 


C 1 a pn o rh ah H i ri s 


similar to moTvhdoteriri hiosvnthesis 


1 1204 


65 






elepans 


MOEB proteins 






766 


AT 1 18506 


Homo saniens 


dJ591C20 3 1 (novel DnaJ domain 


! 1091 


100 








protein, similar to mouse and bovine 












cysteine string protein) 






767 


AK024693 


Homo sapiens 


unnamed protein product 


3767 


100 


768 


Zl 1518 


Homo sapiens 


histidyl-tRNA synthetase 


2582 


100 


769 


X13916 


Homo saDiens 


LDL-receptor related precursor (AA 


25529 


100 








-19 to 4525) 






770 


AC0ft9360 

f \ UUU J J \J\t 


A rahiHonsis 


Contains 3 PF|00400 WD40, G-beta 


! 333 


33 






thaliana 

Ulullullu 


reoeat domains 






771 




MllS TTlllSClllllS - » 


I ANP-like.nrotein 


1246 


91 


770 


AT 1 £1 S7R 




jjuiativc piuiviii 


335 


46 






thuliana 

UiaildllCl 








77 ^ 


AT 161 S7R 

/\J_> IUI J/O 


A rahiHonsic 


nntativp nrotpin 


333 


47 






thaliana 








774 


AY00R771 


Homo sanipns 


helicase SMARCAD1 


5264 


99 


77*; 


V? f SO 1 


riULLiU bajJldlb 


Hi i m an cf^rpfprl rtfofpin ( plrwip 

XI LU.il all JCVICICU jJl \J Lt» LLJ ^Ulv/llC 


1 127 


96 








rC3^2-33^ 






/ /o 


WoooDJ 


— : 

Homo sapiens 


Jroiypepciae iraguicui enooucu vy 


7S? 


100 














111 
III 


AA/SRRS1 


ilOulO bap lc Jib 


r Uiy JJOJJUU.C ilagiuciii. CJltUUCU L/y 


752 


100 








aene 89 






im 


WOOOJj 


Wrwnn csnipnc 
nuiilU bctjJJCilb 


Pr»lvnpntiHp fratJmp.nf ptipoHpH hv 


752 


100 








eene 89 

gVUV 






779 


A Fl 96481 


Homo saoiens 


RING finger protein; FXY2 


3644 


ioo i 


780 


AT mS477 




dJ769N13 1 ACTAA0443 nrotein 


1609 


54 


/ o 1 


ARA96IR7 


jnuuiu bci|jiciib 


nrntorarlhprin -/5f n 
Lri uivjt^auiid ill yvti 


5244 


100 


787 




JTIUIIIU ort^lCIIb 


T-Iiinn?iTi cprrpfpH nrotpin spniipnrp 


1002 


100 








encoded bv eene 22 SEO ID NO* 83 






783 


AB027289 


Homo saoiens 


cyclin-E binding protein 1 


5421 


100 


7R4 




(Jatyia eanipnc 

nuniu bcipicjio 


T-TumjiTi cpprp+pfl nrotpin SPO TD 

llLLLLlall ^lUtvLllj OJuy ULx 


627 


100 








NO: 6997. 






785 


AJ245822 


Homo sapiens 


type I transmembrane receptor 


4560 


100 


786 


AJ245820 


Homo sapiens 


type I transmembrane receptor 


4624 


100 


787 


Z48042 


Homo sapiens^. 


GPl-anchored protein pi 37 


3340 


99 


788 


AL031782 


Homo sapiens 


dJ708F5.1 (PUTATIVE novel 


2739 


100 








Collagen alpha 1 LIKE protein) 






789 


AJI31245 


Homo sapiens 


Sec24B protein 


6602 


100 


790 


AF1 07203 


Homo sapiens 


ataxin 2-binding protein 


2008 


100 


791 


Y 14690 


Homo sapiens 


procollagen alpha 2(V) 


600 


34 


792 


AL031055 


Homo sapiens 


dJ28H20^ (novel protein) 


1267 


100 


793 


Y36194 


787 


Human secreted protein 


2051 


99 


794 


AB028I27 


Homo sapiens 


man nosy I transferase 


2138 


96 


795 


AC0G7228 


Homo saoiens 


R31665 2 


2738 


79 






/vraoiuopsis 


puiauve proietQ 




47 






liiailalld 








797 


AC004528 


Homo sapiens 


R32184 3 


891 


91 


798 


AB037830 


Homo sapiens 


KIAA1409 protein 


7532 


100 


799 


X53793 


Homo sapiens 


5 1 half of the product is homologues 


2232 


100 








to Bacillus subtiis SAICAR 












synthetase, 3' half corresponds to the 












catalytic subunit of AIR carboxylase 
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SEQ 
ID 

NO: 


ACCESSION 
{NUMBER 


SPECIES 


DESCRIPTION 


WATERMAN 
SCORE 


% 

IDENTITY 


800 


Y99350 


Homo sapiens 


Human PR01378 (UNQ715) amino 
acid sequence SEQ ID NO:33. 


1343 


100 


801 


AB042636 


Homo sapiens 


junctophilin type3 


1225 


47 


802 


AB029324 


Rattus 
norvegicus 


TIP120-family protein TCP120B 


3916 


90 


803 


AB029324 


Rattus 
norvegicus 


TIP120-family protein TCP120B 


4961 


90 


804 


AF251040 


Homo sapiens 


putative nuclear protein 


2119 


100 


805 


AB033281 


Homo sapiens 


F-box and WD-repeats protein beta- 
TRCP2 isoform C 


2879 


100 


806 


U87305 


Rattus 
norvegicus 


transmembrane receptor UNC5H1 


3257 


90 


807 


AF1 18889 


Rattus 
norvegicus 


b-tomosyn isoform 


3155 


97 


808 


AF226993 


Rattus 
norvegicus 


selective LIM binding factor 


8793 


95 


809 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of 
Ras), 


3939 


99 


810 


AL03I782 


Homo sapiens 


dJ708F5.1 (PUTATIVE novel 
Collagen alpha 1 LIKE protein) 


1546 


100 


811 


AC002542 


Homo sapiens 


similar to C. elegans F11A10.5; 80% 
similarity to Z68297 (PIDrgl 130619) 


2294 


100 


812 


U83246 


Homo sapiens 


copine I 


606 


52 


813 


AF242552 


Gallus gallus 


retinovin 


945 


34 


814 


X52332 


Homo sapiens 


zinc finger protein 10 


1651 


| 93 


815 


X52332 


Homo sapiens 


zinc finger protein 10 


2423 


99 


816 


Y09631 


Homo sapiens 


PIBF1 protein 


2935 


99 


817 


X71997 


Rattus 
norvegicus 


myosin I 


3883 


98 


818 


AY004877 


Mus musculus 


cytoplasmic dynein heavy chain ' 


11105 | 98 


819 


Y27196 


Homo sapiens 


Human cyclic nucleotide 
phosphodiester PDE8B(E) amino 
acid sequence. 


3790 


100 


820 


AF081947 


Mus musculus 


tektin 


1134 


81 


821 


AL035106 


Homo sapiens 


dJ998Cl 1.1 (continues in 
Em:AL445192 as bA269H4.1) 


871 


100 


822 


AF022795 


Homo sapiens 


TGF beta receptor associated protein- 
1 


385 


24 


823 


AF015770 


Mus musculus 


radical fringe 


1422 


82 


824 


U82695 


Homo sapiens 


expressed-Xq28STS protein 


1444 


99 


825 


X77371 


Mesocricetus 
auratus 


COR1 


641 


78 


826 


AB014576 


Homo sapiens 


KIAA0676 protein 


296 


79 


827 


AL049733 


Homo sapiens 


dJ875H3.1 (APK1 antigen) 


1584 


72 


828 


AF222980 


Homo sapiens 


disrupted in Schizophrenia 1 protein 


4418 


100 


829 


Z31560 


Homo sapiens 


sox-2 


1683 


100 


830 


AF295773 


Homo sapiens 


ral guanine nucleotide dissociation 
stimulator 


4717 


99 


831 


AB041926 


Homo sapiens 


GCK family kinase MINK-2 


6866 


100 


832 


L04948 


Saccharomyce 
s cerevisiae 


mitochondrial transporter protein 


338 


35 


833 


AJ007012 


Mus musculus 


Fish protein 


704 


94 


834 


Z34289 


Homo sapiens 


nucleolar phosphoprotein pi 30 


3455 


99 


835 


U10991 


Homo sapiens 


G2 


8436 


98 


836 


AF230877 


Homo sapiens 


MIP-T3 


2945 


99 


837 


X58288 


Homo sapiens 


protein-tyros ine phosphatase 


7734 


99 


838 


X56958 


Homo sapiens 


ankyrin (brank-2) 


9631 


100 


839 


AC024791 


Caenorhabditis 
elegans 


contains similarity to beta-lactamases 


370 


24 



147 



WO 01/57190 



PCT/US01/04098 



SEQ 
10 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


840 


D83197 


Hottio sapiens 


ankyrin repeat protein 


802 


99 


841 


AF053711 


Serinus 
canaria 


neurofilament medium subunit 


192 


31 


842 


AF283772 


Homo sapiens 


similar to Homo sapiens ribosomal 
protein L10 encoded by GenBank 
Accession Number L25899 


990 


96 


843 


U76343 


Homo sapiens 


GAB A transport protein 


2992 


98 


844 


Y 13645 


Homo sapiens 


uroplakin 11 


897 


too 


845 


D2I064 


Homo sapiens 


similar to rat general mitochondrial 
matrix processing protease mRNA 
(RATMPP). 


2710 


99 


846 


AF 192522 


Homo sapiens 


Niemann-Pick C3 protein; NPC3 


7047 


100 


847 


AF 192522 


Homo sapiens 


Niemann-Pick C3 protein; NPC3 


5472 


100 


848 


X60489 


Homo sapiens 


elongation factor- 1 -beta 


1162 


100 


849 


AC007204 


Homo sapiens 


BC273239 1 


2277 


67 


850 


AC003682 


Homo sapiens 


R28830 1 


2401 


100 


851 


AL121583 


Homo sapiens 


DA358N2.1 (novel protein) 


353 


61 




Z48475 


Homo saoiens 


glucokinase regulator ' 


3155 


99 


853 


Z83844 


Homo sapiens 


dJ37E16.2 (SH3-domain binding 
protein 1) 


1884 


98 


854 


AF233323 


Homo sapiens 


Fas-associated phosphatase- 1 


390 


36 


OJJ 




R affile 
norvepicus 


pyruvate dehydrogenase phosphatase 
isoenzyme 2 


447 


80 




Yl 1411 


Homo ^aniens 


pristanoyl-CoA oxidase 


3595 


98 


OJ f 


M97188 


^tron p v 1 ocen tr 
otus 

purpura tus 


tektin A 1 


290 


46 












858 


AB001105 


Homo sapiens 


hippocalcin-like protein 4 


995 


100 


859 


AF 164791 


Homo sapiens 


putative 38.3kDa protein 


1795 


100 


860 


AF298117 


Homo sapiens 


homeobox protein OTX2 


1477 


93 


861 


AF015264 


Rattus 
norvegicus 


golgi peripheral membrane protein 
p65 


1820 


81 




X16901 


Homo ^aniens 


30kb subunit of RAB30 /74 


1284 


100 


863 


M12140 


Homo sapiens 


envelope protein 


202 


81 




A" ID 1HJ7 


riUIIlU oapicilD 


HSPC 1 09 

nor i U7 


815 


98 




AT IflQQJtt 


TTomo Qnnif»TiQ 


dJ718Pl 1 1 1 (novel class II 
aminotransferase similar to serine 
palmotyltransferase (isoform 1)) 


444 


100 


866 


M77183 


Rattus 
norvegicus 


alpha- 1 -macroglobulin 


227 


45 


867 


AF272663 


Homo sapiens 


gephyrin 


3785 


100 


868 


X75285 


Mus musculus 


flbulin-2 


3258 


87 


869 


X82494 


Homo sapiens 


fibulin-2 


3407 


99 


870 


AJ297743 


Mus musculus 


torsinB protein 


169 


43 


871 


AJ278313 


Homo sapiens 


phospholipase C-beta-la 


6258 


99 


872 


AF073344 


Homo sapiens 


ubiquitin-specific protease 3 


256 


43 


873 


Y91955 


Homo sapiens 


Human cytoskeleton associated 
protein 10 (CYSKP-10). 


535 


100 


874 


AJ000414 


Homo sapiens 


Cdc42-interacting protein 4 


1136 


53 


875 


AF265555 


Homo sapiens 


ubiquitin-conjugating BIR-domain 
enzyme APOLLON 


627 


100 


876 


Y48586 


Homo ^aniens 


Human breast tumour-associated 
protein 47. 


2537 


98 


877 


AF182198 


Homo sapiens 


intersectin 2 long isoform 


8764 


99 


878 


L17308 


Gossypium 
hirsutum 


proline-rich cell wall protein 


192 


35 


879 


AF177169 


Homo sapiens 


tropomodulin 2 


1769 


100 


880 


W03627 


Homo sapiens 


Human follicle stimulating hormone 
GPRN-tenninal sequence. 


210 


23 
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SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


881 


AL021068 


Homo sapiens 


dJ206D15.3 


2615 


99 


882 


AC005498 


Homo sapiens 


R31665 2 


318 


82 


883 


AF165518 


Homo sapiens 


MAGOH isoform 


182 


94 


884 


D2J211 


Homo sapiens 


protein ty rosins phosphatase (PTP- 
BAS, type 3) 


368 


43 


885 


U 13045 


Homo ^aniens 

1 IVlliV JUL/ 1 VI lv? 


nuclear respiratory factor-2 subunit 
beta 1 


869 


62 


886 


X52836 


Homo sapiens 


tryptophan hydroxylase (AA 1 - 444) 


2320 


98 


887 


X51466 


Homo sapiens 


elongation factor 2 


4460 


100 


888 


AB039903 


Homo sapiens 


interferon-responsive finger protein 1 
long form 


1096 


98 


889 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


3130 


100 


890 


AJ243396 


Homo sapiens 


voltage-gated sodium channel beta-3 
subunit 


1024 


100 


891 


W67928 


Homo sapiens 


Fragment of human secreted protein 
encoded by gene 4. 


391 


100 


892 


AB020598 


Homo ^aniens 


DeDtide transDorter 3 


3017 


100 


893 


Y66648 

i UUV/7U 


Homo ^aniens 


Memhrane-honnd orotein PROl 120 


4722 


99 


894 


Y66648 


Homo 'janien** 


Membrane-bound nrotein PROl 120 


3606 


96 


895 


A29218 cd 

1 " 


Homo ^aniens 


19-NOV-1998 DNA encoding G- 
protein coupled 7 TM receptor with 
AXOR1 5 activirv 


2178 


100 


896 




Homo ^aniens 




5063 


99 


897 


X98259 


Homo ^aniens 


lVf-ohase nhosnhonrotein 8 


1085 


100 


898 


X57110 


Homo sapiens 


c-cbl protein 


4849 


99 


oyy 






lilLCi aiptld~U jr polll iiiiiiuiLUl llCovy 

chain ITIH1 


3376 


98 


900 


X85134 


Hnmn canipriQ 


1? R nrnfpin hinHinu nrnfpin 

XVJLJ LJ1 UlwJJJ 1/ 11 lvi.il J g M> vlblU 


2816 


99 


901 


LI 1672 


Homo ^anien*; 


zinc finger protein 


2047 


58 


902 


Y85565 


Homo ^aniens 


Human homologue of IJNC-53 (Hs- 

1 1 HI i lull A i\JM 1 1 V/ M.AJCL 1* V> W 1 \__/ 1 ' ^ ^-L lw 

UNC-53/2) sequence. 


369 


83 


903 


X54871 


Homo sapiens 


ras related protein Rab5b 


1094 


100 


904 


Z98265 


Homo sapiens 


plakophilin 3 


4065 


100 


905 


AL035295 


Homo sapiens 


hypothetical protein 


959 


99 


906 


AF051782 


Homo sapiens 


diaphanous 1 


801 


35 


907 


AF208536 


Homo sapiens 


nucleotide binding protein; NBP 


1372 


100 


908 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2365 


98 


909 


U79240 


Homo saDiens 


serine/threonine protein kinase 


2386 


99 


910 


AJ132545 


Ho. ^io sapiens 


protein kinase 


2921 


100 


911 


AJ 132545 


He /.no sapiens 


protein kinase 


1637 


99 


912 


AL12I733 


H( :no sapiens 


hypothetical protein 


1344 


99 


913 


Y67579 


Ho 1 no sapiens 


Human death inducer-ob [iterator 1 
(DIO- 1) polypeptide. 


1586 


100 


914 


X87342 


Homo sapiens 


Human giant larvae homologue 


5317 


99 


915 


X87342 


Homo sapiens 


Human giant larvae homologue 


3495 


96 i 


916 


M94362 


Homo sapiens 


lam in B2 


2357 


93 


917 


AJ011654 


Homo sapiens 


triple LIM domain protein 


3432 


100 


918 


AJ131899 


Rattus 
norvegicus 


proline rich synapse associated 
protein 1 


5776 


88 


919 


AF054986 


Homo sapiens 


putative transmembrane GTPase 


1816 


100 


920 


U95822 


Homo sapiens 


nutative transmembrane GTPase 


1237 


100 


921 


Y11588 


Homo sapiens 


apoptosis specific protein 


1492 


100 


922 


X84195 


Homo sapiens 


acylphospbatase 


510 


100 


923 


U72882 


Homo sapiens 


interferon-induced leucine zipper 
protein 


1409 


99 


924 


AE000660 


Homo sapiens 


bADV36Sl 


573 


100 


925 


AF126245 


Homo sapiens 


acyl-Coenzyme A dehydrogenase-8 
precursor 


2162 


100 
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SEQ 
ID 


ACCESSION 
NUMBER 


SPECDES 


DESCRIPTION 


SMITH- 
WATERMAN 


% 

IDENTITY 


926 


AE001968 


RpinococCLK 
radiodurans 


hvnnthpf irfl 1 r^rntPin 


147 


77 
z / 


927 


W81576 


Homo sapiens 


EBV-induced G-protein coupled 

rppprttnr fFRf-7^ nnlvnpnHHp 


1778 


100 


928 


U01317 


Homo sapiens 


beta-globin 


687 


94 


929 


X98333 


Homo sapiens 


organic cation transporter 


2933 


100 


o^o 

i 


YQ 14/14 
I y 1 HHH 


riornu blip i ens 


Unman cf»rrptpH nrntpin c^niiAncP 

n urn an seLieieci pruiem sequence 
pnrrvlpH hv apnp 47 QPO FT) 

1 1 \j. i uj . 


1HV 1 


inn 
tuu 


931 


Y91644 


TrTnrrio Qnm'pnq 


Human qprrpfpH nrntpin ^pnnpnrp 

1 1U11 J till JVwl ^LbU UI VLWlU JbUUwllbb 

encoded by gene 43 SEQ ID 
NO:317. 


1243 


10ft I 


932 


D90279 


Homo sapiens 


collagen alpha 1(V) chain precursor 


I 569 


39 


933 


Z31560 


Homo sapiens 


sox~2 


1587 


96 


934 


AF147790 


■ Homo sapiens 


transmembrane mucin 12 


3047 


99 


935 


Z85996 


Homo sapiens 


match: multiple proteins; match: 
Q08151 P28185Q01111 Q43554; 
match: Q08150 Q40195 P20340 
Q39222; match: Q40368 P36412 
P40393 Q40723; match: CE01798 
Q38923 Q40191 Q41022; match: 
Q39433 Q40177 Q40218 Q08146; 
match: PI 0949 P1102j Q 16948 
Q20337; match: Q25389 P25228 
rzUJio Fin /li; matcn: ri!>z/o 

nnCt/17 DI7/SAO D77I7 8- mutnh- 

l^U5 1 4 f r 1 /ouy Jrzz Izo, matcn. 
Q15771 P36410P35291;GTP- 
u tuning 


726 


94 


016 






SpCiTil oltllgCU 




JO 


017 


Y01 OOfi 


nuiiiu sapiens 


VAlt"Q<rp_.crcjf"pH f*n1r4T*fHp if\n fVinnnpI 
V UlldgC-gaLCU UIUUI1UU lUil LllallUcl 


1014 
jy 1 h 


i no 




AR0174R1 


T-J/vmn caniAnc 
OUII1U SapiCllS 


J1U1I1CUUUA LL aUSd ip 11 UU laUlUl 


1 744 


i no 


010 
yjy 




ficjiiiu Sapiens 


piUlCLU SCJ Ulw UITCUIIUIC UllUapiiaiaSC 

4 regulatory subunit 1 


4^87 
fOOZ 


yy 


040 


Y1 7000 
ii/ yy? 


iaujiiu bapiciLb 


xjj\ tv l 1j jjjuiviii ajjiooc 


J J J 1 


00 


941 


AF305872 


Homo sapiens 


thyroglobulin 


455 


92 


047 


A F7614£7 


noino sapiens 


nnrrn 1 in 

cinguiiii 


S010 

jyjy 


00 

yy 


943 


AK024442 


Homo sapiens 


FLJ00032 protein 


1616 


61 


OA A 
y^H 


Vl^OI 1 
Y jJyl 1 


Homo sapiens 


Extended human secreted protein 
sequence, onv^ lu in w. iou. 


zoz 


3j 


945 


AB015320 


Homo sapiens 


sigmalB subunit of AP-1 clathrin 
adaptor complex 


599 


71 




ZsOZZO / 


Caenornabditis 
elegans 


ZjIVjjU.z 


zzV 


jj 


047 


nR4771 


riUIIlU Sap ICLLb 


1#>iip\/1 tDXTA c\/ntH#»tacp 
icut*yj HVlN/\ syiiujciasc 


A7H7 
ozu / 


00 


948 


U49057 


Rattus 
norvegicus 


rA9 


3846 


62 


040 


ATtTWKAR 
/vTwUU ->Oo 


inornu sapiens 


unnamea protein prutiuci 


1 A^O 


100 


o^o 


AT 071 578 


norno sapiens 


A'\A^'ir*'\'J A 1 fiin/^ha ranter 

h vnof InmiiQ nrnfpin ^iQnfnrm \\\ 

11 jpULllaltllllUo piV/Lv/LLl ^IDVJlUllll l^y 


7^7 

Z J / 


47 
fz 




AR017415 


ilUlllU sapiens 


Hiffprpntiaririn-aQQOPiJitpff TvJa- 
uuici ciiLiaiiuij aaoUL>iaicu i^ia 

dependent inorganic phosphate 

IUU tUlopUl LCI 


J UVJ 


00 
yy 


952 


AF1 10532 


Homo sapiens 


uncoupling protein UCP-4 


1561 


100 


953 


X83587 


Mus muscului 

1'iUu muuvuiuj 


1A13 protein 


1420 


59 


954 


AL031665 


Homo sapiens 


dJ545L 17.5.1 (novel protein) 


386 


53 


955 


Y87600 


Homo sapiens 


Human fatty acid synthase-like 
protein (HFASLP). 


2377 


100 


956 


Y99421 


Homo sapiens 


Human PR01433 (UNQ738) amino 
acid sequence SEQ ID NO:292. 


522 


55 
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SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


% 


ID 


IN UMliLK 






WATERMAN 


inFNTITY 

J L/IM i Jill 


NO: 








SCORE 




957 


U68535 


Mus musculus 


aldo-keto reductase 


451 


73 


958 


AC007067 


Arabidopsis 


T 10024.10 


1594 


57 






thaliana 








959 


U72194 


Mus musculus 


muskelin 


3947 


99 


960 


AE003661 


Drosophila 


CGI 5 168 gene product 


277 


54 






melanogaster 








961 


X80332 


Mus musculus 


rab20 


983 


82 


962 


Y67315 


Homo sapiens 


Human secreted protein BL8913 


3916 


99 








amino acid sequence. 






963 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 


3916 


99 








amino acid sequence. 






964 


L32602 


Rattus 


homeodomain 159..341 


1821 


96 






norvegicus 








965 


Z97832 


Homo sanien<» 


dJ329A5.3 (KIAA06460 protein) 


3581 


99 


966 


W88995 


Homo sapiens 


Polypeptide fragment encoded by 


176 


39 








gene 146. 






967 


U 12465 


Homo sapiens 


ribosomal protein L35 


604 


100 


968 


AF151803 


Homo sapiens 


GGI-45 protein 


1101 


78 


969 


W74865 


Homo ^aniens 


Human secreted protein encoded by 


1348 


98 








gene 137 clone HMWIF35. 






07ft 
y J v 


L21936 


Hnmn oanipriQ 


succinate dehydrogenase flavoprotein 


703 


100 








cnbunit 






071 
y 1 1 


ATI "^S21 


Dro^onh i 1r 

L/l UJUpJ 1 1 1 CI 


protease, reverse transcriptase, 


194 


23 






bii77atii 


ribonuc lease H, integrase 






972 


AC006017 


Homo saoiens 


N-acety]galactosaminyltransferase; 


3271 


100 








similar to Q10473 (PID:g 1709559) 






973 


Z81317 


Schizosacchar 


DNA2-NAM7 helicase family 


685 


31 






omyces pombe 


protein 






974 

y 1 *r 


M17885 


Homo s aniens 


acidic ribosomal phosphoprotein (P0) 


792 


100 


07 S 
y i j 


U22829 


Mu«? mii < ?culu < ? 


P2Y purinoceptor 


399 


40 


076 


AT n?772 


Homo sanien^ 


dJ1013A22.I (hepatic nuclear factor 


2466 


99 








4, alpha) 






Q77 
y 1 1 






ZNF91L 


1550 


43 


078 
y j o 


J0403 1 


Homo ^aniens 


MDMCSF (EC 1.5. 1.5; EC 3.5.4.9; 


2824 


63 








EC 6.3.4.3) 






079 

y i y 


AF136715 


Homo saoiens 


taxol resistant associated protein 


217 


76 


980 


AF136715 


Homo saoiens 


taxol resistant associated protein 


306 


95 


981 


709822 


Pa enorhabdit i s 


ZK520.1 


1109 


44 






elegans 








982 


AJ295149 


Homo sapiens 


putative dipeptidase 


1564 


99 


983 


AL021331 


Homo sapiens 


(U366N23.3 (K1AA0173 and 


1492 


100 








Tubulin-Tyrosine Ligase LIKE) 






984 


AL161501 


Arabidopsis 


putative adenosine deaminase 


370 


38 






thaliana 









TABLE 3 



SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


2 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 4.259e-14 97-120 


3 


BL00298 


Heat shock hsp90 proteins family 
proteins. 


BL0O298A 10.97 1.000e-40 74- 
119 BL00298E 27.30 1.000e-40 
321-376 BL00298F 11.21 l.OOOe- 
40 409-464 BL00298H 20.50 
1.000e-40 553-607 BL00298C 
16.40 2.286e-40 186-230 
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SEQ 
ID 
NO 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00298B 15.64 1290e-39 134- 
181 BL00298G 24.57 5.345e-39 
465-520 BL00298I 30.07 7.818e- 
34 661-715 BL00298D 17.97 
6.226e-33 242-282 


4 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPFRFAMTLY SIGNATURE 


PR00237A 1 1.48 4.316e-13 57-82 


5 


PD02454 


! ! ! ! PROTEIN ALU SUBFAMILY 
WARNING ENTRY NUCLEAR 
PHOSPHO. 


PD02454B 11.61 4.309e-17 75- 
103 


0 


UlYlUUOO'r 


PflF-T TKT DOMAIN 

J_L<VJI -JL>JLIVJ-« L^v^lvxrviAN . 


DM00864 A 15 217 429e-09 98- 
119 


1 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237A 1 1.48 1.750e-l 1 29-54 
PR00237D 8.94 7.000e-09 138- 
160 PR00237B 13.50 8.250e-09 
61-83 


9 


PF00855 


PWWP domain proteins. 


PF00855 13.75 5.667e- 15 272-289 


10 


BL00139 


Eukaryotic thiol (cysteine) proteases 
cysteine proicins. 


BL00139D 9.24 4.400e-ll 391- 
408 RT 00 139 A lf)2Q7Slle-09 
61-11 


12 


BL01113 


Clq domain proteins. 


BL01113B 18.26 9.294e-19 689- 
725 BL01113C 13.18 4.857e-l 1 
7S7 777 RT ft 1 1 1 31*1 7 47 9 1 1 e>- 

10 790-800 


13 


BLOl 113 


Clq domain proteins. 


RT ft 1 1 1 1R 1 ft 9/"> » 1 ^p>_ 1 4 ^00. 

635 BL01113C 13.18 4.857e-ll 
667-6R7 RT 01 HID 7 47 2 161 e- 
10 700-710 


14 


BL00594 


Aromatic amino acids permeases 
proteins. 


BL00594A 16.75 6.53 le-10 50-94 


15 


BLOl 047 


Heavy-metal-associated domain proteins. 


BL01047B 19.73 4.9!3e-13 707- 
728 


16 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 7.462e-18 310- 
330 PR00625B 13.48 3.939e-15 
340-361 


18 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 3.700e-09 144- 
162 


20 


PR00741 


GLYCOSYL HYDROLASE FAMILY 
29 SIGNATURE 

V. 


PR00741D 16.11 9.082e-21 175- 
195 PR00741F 14.66 9.262e-21 
243-265 PR00741B 14.23 1.947e- 
18 128-145 PR00741G9.29 
9 15MV-17 3 18-340 PR 0074 1C 
9.16 7.328e-17 147-166 
PR00741H 10.32 2.141e-13 351- 
374-PR00741A 9 24 3 596e-13 
89-105 PR00741E 13.39 3.535e- 
12 215-232 


22 


BL00107 


Protein kinases ATP-binding region 

pi ULCiilo. 


BL00107A 18.39 3.647e-20 117- 
148 BL00107B 13 31 1 000e-16 
182-198 




DJ-.UU 11/ f 


proteins. 


BL00107A 18 39 1 600e-23 126- 
157 






proteins. 


BL00107A 18 39 1 600e-23 126- 
157 


27 


BL00239 


Receptor tyrosine kinase class II proteins. 


BL00239B 25.15 2.324e-16 91- 
139 


28 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL000I8 7.41 3.250e-10 681-694 
BL00018 7.41 6.400e-10 717-730 


29 


BL00018 


EF-hand calcium-binding domain 


BL00018 7.41 3.250e-l0 681-694 



152 



WO 01/57190 



PCT/US01/04098 



SEQ 

id 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






proteins. 


BL00018 7.41 6.400e- 10 717-730 


30 


BL01113 


Clq domain proteins. 


BL01 1 13A 17.99 9.308e-09 54-81 


33 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01168L 9.47 1.667e-09 401- 
416 


34 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01168L 9.47 \.661q-09 411- 
426 


36 


PR00426 


C 5 A- AN APHYL ATOX FN RECEP TOR 
SIGNATURE 


PR00426D 10.59 3.618e- 12 110- 
122 


37 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 2.049e-10 1080- 
1135 


38 


BL00350 


MADS-box domain proteins. 


BL00350 20.79 1.000e-40 1-55 


40 


BL00123 


Alkaline phosphatase proteins. 


BL00123B 19.31 L000e-40 90- 
133 BL00123C 24.61 1.000e-40 
145-195 BL00123E 22.25 l.OOOe- 
40 304-358 BL00123G 26.01 
1.000e-40 43 8-488 BL00123F 
19.03 8.714e-35 364-399 
BL00123A 10.80 9.000e-24 52-77 
BL00123D 12.73 1.000e-17 216- 
229 


44 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.800e-14 346-359 
PD00066 13.92 4.600e-14 486-499 
PD00066 13.92 l.000e-13 374-387 
PD00066 13.92 6.000e- 13 458-471 
PD00066 13.92 2.714e-12 234-247 
PD00066 13.92 3. 143e-12 430-443 
PD00066 13.92 8.714e-12 514-527 
PD00066 13.92 3.739e-l 1 402-415 
PD00066 13.92 2.038c-10 3 18-331 


45 


DM00973 


3 kw RESISTANCE BENOMYL 
YLL028W CYCLOHEXIMIDE. 


DM00973A 21.17 2.946e-10 180- 
217 


47 


BL00649 


G-protein coupled receptors family 2 
proteins. 


BL00649C 17.82 1.682e-10 475- 
501 BL00649B 20.68 7.387e-09 
417-463 


50 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e- 16 445-458 
PD00066 13.92 5.846e-15 305-318 
PD00066 13.92 l.OOOe- 14 221-234 
PD00066 13.92 l.OOOe- 14 417-430 
PD00066 13.92 2.800e-14 249-262 
PD00066 13.92 2.800e-14 277-290 
PD00066 13.92 8.800e-14 333-346 
PDO0066 13.92 9.400e-14 361-374 
PD00066 13.92 4.000e-13 389-402 
PD00066 13.92 6.57 le- 12 473-486 


51 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 LOOOe-40 417- 
464 BL00226B 23.86 3.348e-35 
251-299 BL00226C 13.23 L429e- 
24 316-347 BL00226A 12.77 
1.857e-15 151-166 


52 


PR00217 


43 KD POSTSYNAPTIC PROTEIN 
SIGNATURE 


PR00217C 10.91 5.648e-09 133- 
149 


53 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 1.000e-40 143- 
191 BL00232A 27.72 2.350e-28 
49-82 BL00232B 32.79 7.052e-21 
252-300 BL00232C 10.65 6.625e- 
20 250-268 BL00232B 32.79 
1.314e-11367-415 BL00232C 
10.65 9.308e-10 470-488 


54 


BL00303 


S-100/ICaBP type calcium binding 


BL00303B 26.15 8.759e-23 125- 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






protein. 


162 BL00303A 21.77 1.000e-21 
82-119 


58 


PR00378 


INOSITOL PHOSPHATASE 
SIGNATURE 


PR00378D 16.86 1.000e-15 242- 
261 PR00378B 13.80 9.250e- 13 
109-129 


59 


PR00425 


BRADYKININ RECEPTOR 
SIGNATURE 


PR00425C 13.23 9.040e-12 120- 
140 


60 


BL00280 


Pancreatic trypsin inhibitor (Kunitz) 
family proteins. 


BL00280 24.61 6.727e-38 238-282 
BL00280 24.61 1 .5 14e-30 294-338 


65 


BL01019 


ADP-ribosylation factors family proteins. 


BL01019A 13.20 1.222e-l 1 43-83 


68 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMJLY SIGNATURE 


PR00237E 13.03 5.09le-13 188- 
212 PR00237G 19.63 7.207e-13 
268-295 PR00237A 11.48 4.375e- 
11 24-49 PR00237C 15.69 
3.057e-10 101-124 PR00237D 
8.94 4.750e-10 137-159 
PR00237F 13.57 5.364e-10 230- 
255 PR00237B 13.50 9.438e-10 
57-79 


70 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.938e-28 31-70 


71 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 
PROTEASE (S16) SIGNATURE 


PR00830A 8.41 8.759e-12348- 
368 


72 


BL00120 


Lipases, serine proteins. 


BL00120B 11.37 2.149e-10 148- 
163 


77 


PR00753 


1 -AMINOCYCLOPROPANE- 1 - 
CARBOXYLATE SYNTHASE 
SIGNATURE 


PR00753E8.01 3.552e-ll 191- 
2 1 6 PR00753D 6.85 2.778e-09 
131-153 


78 


PR00506 


D21 CLASS N6 ADENINE-SPECIFIC 
DNA METH YLTRAN SFERASE 
SIGNATURE 


PR00506C 19.40 8.0l7e-09 96- 
119 


82 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.571e-16 436- 
467 


84 


BL00675 


Sigma-54 interaction domain proteins 
ATP-binding region A proteins. 


BL00675A 24.86 8.800e-10 256- 
300 


85 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 2.286e-30 1 17-160 


87 


BL00250 


TGF-beta family proteins. 


BL00250A 21.24 6.786e-36 264- 
300 BL00250B 27.37 I.450e-26 j 
328-364 


91 


BL00215 


Mitochor j.lrial energy transfer proteins. 


BL00215A 15.82 9.250e- 17 10-35 
BL00215A 15.82 6.000e-16 221- 
246 BL00215A 15.82 7.857e-12 
108-133 BL002I5B 10.44 9.526e- 
11 168-181 


92 


BL00027 


'Homeobox* domain proteins. 


BL00027 26.43 9.526e-24 324-367 


95 


PR00094 


ADENYLATE KINASE SIGNATURE 


PR00094C 12.94 1.000e-08 1 19- 
136 


96 


PD02327 


GLYCOPROTEIN ANTIGEN 
PRECURSOR IMMUNOGLO. 


PD02327B 19.84 2.091e-09 143- 
165 


97 


BL00752 


XPA protein. 


BL00752B 19.17 7.309e-09 28-72 


98 


PR00876 


NEMATODE METALLOTH30NEIN 
SIGNATURE 


PR00876B 7.66 2.268e-10 135- 
149 


99 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.824e-12 122- 
141 


100 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.429e-31 1 18-161 


101 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 6.870e-12 370-387 
BL00028 16.07 6.885e-ll 398-415 
BL00028 16.07 8.269e-l 1 342-359 
BL00028 16.07 4.300e-10 229-246 
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SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00028 16.07 6. lOOe- 10 258-275 


102 


PR00048 


C2H2-TYPE ZINC FINGER 
SIGNATURE 


PR00048A 10.52 7.750e-14 665- 
679 PR00048A 10.52 8.500e-14 
581-595 PR00048A 10.52 9.250e- 
14 637-651 PR00048A 10.52 
2.059e-12 609-623 PR00048A 
10.52 2.588e- 12 469-483 
PR00048A 10.52 7.353e-12 553- 
567 PR00048A 10.52 2.895e-ll 
525-539 PR00048A 10.52 4.316c- 
11 441-455 PR00048A 10.52 
5.263e-l ! 413-427 PR00048B 
6.02 2. 1 25e- 10 569-579 
PR00048B 6.02 4.93 8e- 10 513- 
523 PR00048A 10.52 5.696e-10 
497-51 1 PR00048B 6.02 8.875e- 
10 429-439 PR00048B6.02 
1.000e-09 457-467 PR00048B 
6.02 6.684e-09 485-495 


103 


PR00195 


DYNAMIN SIGNATURE 


PR00195A 11.94 5.364e-22 31-50 
PR00195B 9.47 1.783e-21 56-74 
PR00195C 11.50 3.455e-21 126- 
144 PR00195D 1 1.76 8.7 14e-2I 
175-194 PR00195F 16.20 8.500e- 
20 217-237 PR00195E9.82 
8.650e-20 194-211 


104 


BL01U3 


Clq domain proteins. 


BL01113A 17.99 1.865e-09 121- 
148 BL01 1 13A 17.99 5.846e-09 
82-109 


105 


BL00420 


Speract receptor repeat proteins domain 
proteins. 


BL00420A 20.42 6.400e-l 1 70-99 
BL00420A 20.42 8.525e-10 73- 
102 BL00420A 20.42 5.708e-09 
85-114 


108 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 27-41 
PR00860A 5.46 5.500e-16 5-18 
PR00860C9.61 1.474e-14 41-51 


112 


BL01031 


Heat shock hsp20 proteins family profile. 


BL01031C 17.68 6.400e-10 122- 
147 


114 


DM01840 


lew SPAC24B11.09R07E5.13. 


DM01 840B 22.04 2.688e-40 59- 
103 DM01840A 10.95 9.571e-13 
3M3 


115 


BL01 126 


Elongation factor Ts proteins. 


BL01126A 18.48 2.317e-30 46-89 
BL01126B 13.15 7.387e-19 116- 
135 BL01126C9.20 9.735e-ll | 
190-203 


116 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 4.375e-21 35-85 


118 


BL00437 


Catalase proximal heme-ligand proteins. 


BL00437A 18.82 l.000e-40 49- 
101 BL00437B 16.28 1.000e-40 
114-168 BL00437C 21.86 l.OOOe- 
40 190-239 BL00437D 25.72 
1.000e-40 248-301 BL00437E 
23.95 1.000e-40 327-379 


119 


BL00140 


Ubiquitin carboxyl-terminal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 8.274e-I4 164- 
208 BL00140C 11.80 5.444e-10 
77-102 


120 


BL00224 


Clathrin light chain proteins. 


BL00224B 16.94 6.712e-10 95- 
148 


122 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 1.000e-40 16-62 


123 


PR00041 


CAMP RESPONSE ELEMENT 


PR00041D 7.95 2.906e-09 24-41 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


| RESULTS* 






BINDING (CREB) PROTEIN 
SIGNATURE 




124 


PR00041 


CAMP RESPONSE ELEMENT 
BINDING (CREB) PROTEIN 
SIGNATURE 


PR00041D 7.95 2.906e-09 24-41 


125 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061C7.86 3.250e-10212- 
222 


126 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.400e-25 251-290 


127 


PR00318 


ALPHA G-PROTEIN (TRANSDUGIN) 
SIGNATURE 


PRO0318D 16.28 1.900e-34 219- 
248 PR00318B 14.79 3.455e-27 
168-191 PR00318C 12.097.000e- 
23 197-215 PR00318A7.84 
1.600e-19 35-51 PR00318E7.23 
2.500e-12 265-275 


128 


PR00927 


ADENINE NUCLEOTIDE 
TRANSLOCATOR 1 SIGNATURE 


PR00927E 14.93 9.743e-10 67-89 
PR00927B 14.66 4.575e-09 69-91 


130 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824B 9.21 7.750e-22 133- 
153 


131 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824C 14.58 L000e-40 166- 
204 BL00824D 14.04 1.621e-38 
204-239 BL00824B 9.21 7.750e- 
22 133-153 BL00824E 12.49 
1.000e-19 247-263 


132 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1209- 
1228 


133 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1 168- 
1187 


1 id 


PRfl07HR 
rxvuu / uo 


AT PHA-l-ACID Cil YCOPROTEIN 
SIGNATURE 


PR00708D 14 67 1 000e-27 141- 
168 PR00708C 11.77 1.643e-25 
98-120 PR0Q708B 15.15 2.1 74e- 
24 73-95 PR00708E 13.33 
1.600e-21 189-207 PR00708A 
14.40 2.636&-21 51-70 


135 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 8.468e-13 126- 
145 


136 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 3.250e-10 201- 
217 


137 


BL00471 


Small cytokines (intercrine/chemokine) 
C-x-C subfamily signat. 


BL0047 1 23.92 7.480e-l 0 42-90 


140 


PR00205 


CADHERIN SIGNATURE 


PR00205B 11.39 5.582e-10 328- 
346 PR00205B 11.39 9.018e-10 
543-561 


141 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 7.704e-09 976- 
1027 


143 


PR00979 


TAFAZZIN SIGNATURE 


PR00979E 10.83 5.950e-26 192- 
214 PR00979A 11.91 8/773e-25 
63-83 PR00979C 12.16 6.400e-19 
108-124 PR00979D 12.38 7.955e- 
19 170-185 PR00979F 10.14 
3.382e- 15 230-244 PR00979B 
15.59 5.636e-15 94-106 


145 


DM00686 


kw REPLICATION REP 28K 17.7K. 


DM00686C 14.14 7.720e-09 111- 
131 


146 


PR00604 


CLASS IA AND IB CYTOCHROME C 
SIGNATURE 


PR00604D 15.86 1.000e-17 87- 
104 PR00604B 12.73 9.591e-16 
57-73 PR00604C 10.21 8.200e-L2 
73-84 PR00604E 10.13 1.000e-ll 
106-117 PR00604A 11.13 8.800e- 
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NO. 


DESCRIPTION 


RESULTS* 






■ 


1 1 44-52 PR00604F 8.60 l.OOOe- 
10 123-132 


147 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.864e- 15 266- 
297 BL00107B 13.31 6.143e-ll 
335-351 


148 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 8.448e-09 67-81 






AT DO-KFTO REDUCTASE 
CTGNATURF 

OX VJ 1> /A. 1 \JM\i-i 


PR00069D 19.36 1.857e-30 187- 
217 PR00069A 16.01 7.429e-25 
41-66 PR00069E18.14 3.100e-22 
235-260 PR00069C 16.03 7.000e- 
20 151-169 PR00069B 11.33 
8.071e-19 101-120 


150 


BL00027 


Tlomeobox 1 domain proteins. 


BL00027 26.43 2.688e-27 139-182 


151 


PD02906 


SYNTHASE I PSEUDOURIDYLATE 
PSFT JDOIJRTDINE LYASE TR 


PD02906C 24.17 7.070e-22 165- 
200 PD02906B 15.35 8.393e-15 
114-127 PD02906A 10.84 6.500e- 
09 71-84 


i j j 


RI 00479 


Phftrhnl enters / diacvl&lvcerol binding 
domain proteins. 


BL00479A 19.86 5.091e-12 891- 
914 BL00479B 12.57 1.837e-l 1 
915-931 


158 


BL00027 


'Homeobox* domain proteins. 


BL00027 26.43 6.786e-31 143-186 


i 


RT 0049? 


CiranirK rvroteins 

V_li CUiXlLD VJJ SJwwlXXiJ. 


BL00422C 16.18 7.750e-l2 420- 
448 


162 


PR00625 


DNAJ PROTEIN FAMILY 
SIGN ATT FRF 


PR00625A 12.84 9.297e-l 1 62-82 


164 


BL01282 


BIR repeat proteins. 


BL01282B 30.49 6.182e-10 347- 
386 


166 


PR0086O 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 83-97 
PR00860A 5.46 1.000e-18 61-74 ! 
PR00860C9.61 L900e-1 5 97-107 


167 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.052e-09 196- 
218 


169 


BL00514 


Fibrinogen beta and gamma chains C- 
tenninal domain proteins. 


BL00514C 17.41 1.346e-39 316- 
353 BL00514G 15.98 2.241e-34 
471-501 BL00514H 14.95 6.571e- 
27 510-535 BL00514E 14.28 

I 273e- 16 388-405 BL00514D 
15.35 9.100e-15 369-382 
BL00514B 16.42 4.857e-14 260- 
276 BL00514F11.65 9.690e-L4 
416-431 BL00514A 11.68 8.200e- 

II 149-159 ! 


170 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39 268- j 
305 BL00514G 15.98 2.241e-34 
423-453 BL00514H 14.95 6.571 e- 
27 462-487 BL00514E 14.28 
1.273e-16 340-357 BL00514D 
15.35 9.100e-15 321-334 
BL00514B 16.42 4.857e-14 212- 
228 BL00514F 11.65 9.690e-14 
368-383 BL00514A 11.68 8.200e- 
11 101-111 


171 


RT DOS 14 


FiHrinrtO'ftn hpta and pnmmfl chain*? C- 

1 1 L/l 11 l\J tvvll L/V«UX (U1U 1 1 1 CI tsllUlllO V / 

terminal domain proteins. 


BL00514G 15.98 2.241 e-34 385- 
415 BL00514H 14.95 6.57 le-27 
424-449 BL00514C 17.41 4.632e- 
24 230-267 BL00514E 14.28 
1.273e-16 302-319 BL00514D 
15.35 9.100e-15 283-296 



157 



WO 01/57190 



PCT/US01/04098 



SEQ 
ID 

NO: 
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BL00514B 16.42 4.857e-14 212- 
228 BL00514F 11.65 9.690e-14 
330-345 BL00514A 11.68 8.200e- 
11 101-111 


173 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.400e-29 1 19-162 


174 


DM01970 


0kwZK632.12YDR313C 
ENDOSOMAL in. 


DM01970B 8.60 5.1 19e-15 1391- 
1404 


176 


BL00773 


Chitinases family 1 9 proteins. 


BL00773C 9.42 8.000e-092-16 


182 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.163e-14 141- 
160 


183 


PD01937 


DNA PROTEIN POLYMERASE 
ENDONUCLEASE DNA-. 


PD01937A 6.68 3.475e-09 221- 
232 


185 


BL00845 


CAP-Gly domain proteins. 


BL00845 16.43 2.946e-23 247-272 
BL00845 16.43 1.628e-2l 107-132 


186 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1 65 6 538e-l 1 525- 
541 


187 


PRO 04 52 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1 65 6 538e-1 1 497- 
513 


188 


DM01803 


1 HERPESVIRUS GLYCOPROTEIN H. 


DM01 803A 10.51 1.000e-09 
1081-1102 


189 


PF00651 


BTB (also known as BR-C/Ttk) domain 
proteins. 


PF00651 15.00 5.091e-l5 69-82 


ion 






PPfifilQAP £ 1ft 1 QfifVs. 1.^ \A< 
t lvl/Uiy £ rL/ OJo L.7UUe-JD 14->- 

174 PR00194E 8.74 3.250e-30 
231-257 PR00194D9.57 1.500e- 

Ifk 17^-100 PR0O1Q4R 10 94 
5.200e-24 120-141 PR00194A 
7 86 4 RS7e-71 84-10? 


192 


PD02042 


IRON-SULFUR ELECTRON 
TRANSPORT AROMATIC 
HYDROCARB. 


PD02042B 16.75 5.154e-09 131- 
146 PD02042A 21 H 5 000e-09 
94-121 




PR0002 1 


SMAI T PROI rNF-RICH PROTFTN 
SIGNATURE 


PR0007 1 A 4 S 1 7 700e- 1 0 7- 1 S 


195 


HI 00463 


Riinfral 7nC?}~C\r*z(fc\ hiniirlpjir pliiQtpr 

17 UligCU {-ill\JLj \sja\\J J L/lll Q L/ 1 C (XI LIUblCl 

domain proteins. 


RT 00461 8 77 5 071p-0Q 1 1 1-17"? 


196 


PR001 18 


BFTA-LACTAMASF CI ASS A 
SIGNATURE 


PR001 18F 16 47 9 TRtfe-OQ IfiS- 
181 


197 


DM00215 


PROLINE-RICH PROTEIN 3 


DM00215 19 43 5 424e-09 234- I 
267 


198 


BL00660 


Band 4.1 family domain proteins. 


BL00660A 31.50 5.500e-l 1 714- 
767 


199 


BL00282 


Kazal-fierine protease inhibitors family 
nrotein*? 


BL00282 16.88 8.820e-13 70-93 


202 


PR00009 


TYPE I EGF SIGNATURF 

111. Jj X UiVJX kJ J.VJ J 1/V 1 UJVL 


PR00009A 14 1 S S 145e-1 S Q71- 

987 PR00009C 14.1 1 8.773e-13 
996-1008 PR00009D 16 83 
8.000e-ll 1008-1018 PR00009C 
14.11 1.882e-09 892-904 


203 


BL00025 


P-type Trefoil' domain proteins. 


BL00025 17.17 4.536e-19 38-59 


205 


BL00018 


EF-hand calcium-bindinff domain 
proteins. 


BL00018 7 41 7 300e-10 165-178 


206 


PR00168 


SLOW VOLTAGE-GATED 
POTASSIUM CRANNFT STGNATIJRF 


PR00168D 12.88 6.865e-ll 67-86 


207 


BL00025 


P-type 'Trefoil' domain proteins. 


BL00025 17.17 3.423e-20 39-60 
BL00025 17.17 8.750B-16 88-109 


209 


BL00646 


Ribosomal protein SI 3 proteins. 


BL00646B 21.42 6.100e-30 110- 
143 BL00646A25.82 6.192e-29 
14-62 


210 


PR00138 


MATRDON SIGNATURE 


PR00138D 16.56 3.605e-25 279- 
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305 PR00138C 16.41 3.000e-24 
218-247 PR00138E6.01 8.714e- 
13 314-328 PR00138A 15.14 
9.538e-13 134-148 PR00138B ! 
15.82 4.522e~12 188-204 


211 


DM01206 


CORONA VIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 8.429e-12 386- 
406 DM01206B 10.69 1.247e-10 
384-404 DM01206B 10.69 
5.068e-10 388-408 


212 


PD01941 


TRANSMEMBRANE- - 
COTRANSPORTER SYMP. 


PD01941A 14.81 1.000e-40 163- 
217 PD01941B 15.02 9.705e-30 
420-467 PD01941E 15.92 8.714e- 
23 837-884 PD01941C 19.96 
8.200e-20 508-563 PD01941D 
27.18 I.600e-16 661-710 
PD01941F28.52 9.645e-15 1005- 
1060 


213 


BL00362 


Ribosomal protein SI 5 proteins. 


BL00362 24.67 8.3I3e-09 330-373 


214 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL001 15Z 3.12 2.125e-09 1 178- 
1227 BL001 15Z 3.12 6.096e-09 
1164-1213 


215 


BL00038 


Myc-type, 'helix- loop-helix' dimerization 
domain proteins. 


BL00038B 16.97 7.600e- 18 J25- 
146 BL00038A 13.61 1.474e-13 
102-118 


216 


BL01108 


Ribosomal protein L24 proteins. 


BL01108A 20.33 2.241e-22 49-82 
BL01 108B 1 1.40 8.457e-l0 96- 
107 


217 


PR00381 


KINESIN LIGHT CHAIN SIGNATURE 


PR00381A 9.55 l.321e-10 360- 
378 


222 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 2.358e-26 1166- 
1203 BL00514G 15.98 9.000e-15 
1289-1319 BL00514D 15.35 
6.936e- 12 1207-1220 BL00514F 
1 1.65 4.288e-10 1253- 1268 
BL00514H 14.95 8.636e-I0 1318- 
1343 


223 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 21.66 1.000e-40 93- 
139 BL00325A 24.83 9.333e-24 
61-93 


224 


BL00018 


EF-hand calcium-bindir,'* domain 
proteins. 


BL00018 7.41 1.450e-10 23 1-244 


225 


PF01329 


Pterin 4 alpha carbinol? mine dhydratase. 


PF01329B 18.52 1.692e- 18 67-92 


228 


BL00211 


ABC transporters family proteins. 


BL00211B 13.37 6.250e-18 1033- 
1065 BL00211B 13.37 8.875e-18 
2045-2077 BL00211A 12.23 
1.900e-09 931-943 


230 


PR00761 


BIND IN PRECURSOR SIGNATURE 


PR00761A 5.81 9366e~09 275- 
292 


231 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.500e-10 54-69 


232 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 1.978e-10 109- 
160 BL00412D16.54 4.I22e-09 
133-184 


233 


BL01210 


Caveolins proteins. 


BL01210B 13.92 8.129e-09 106- 
156 


236 


BL00939 


Ribosomal protein Lie proteins. 


BL00939F 17.27 5.393e-09 861- 
891 


238 


BL01252 


Endogenous opioids neuropeptides 
precursors proteins. 


BL01252D 18.25 3.571e-28 205- 
233 BL01252B 19.09 5.034e-27 
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37-67 BL01252C 18.10 1.62le-21 
164-190 BL01252A 14.22 7.107e- 
18 14-34 


239 


BL00302 


Eukaryotic initiation factor 5A hypusine 
proteins. 


BL00302 14.81 1 .000e-40 25-79 


240 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14.78 8.851e-13 26-49 


241 


PD02929 


ADHESION GLYCOPROTEIN 
PRECURSOR I. 


PD02929A 28.27 4.529e-09235- 
289 


243 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.527e-25 1 1-50 


244 


BL01270 


Band 7 protein family proteins. 


BL01270C 16.91 6.745e-17 1 15- 
144 BL01270B 18.74 6.857e-17 
76-1 15 BL01270E 13.03 6.016e- 
15 182-211 BL01270D 20.87 
9. 160e-13 144-182 j 


245 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 6.305e-12 253- 
308 PF00791B 28.49 1.909e-ll 
427-482 PF0079 IB 28.49 2.651 e- 
09 179-234 PF00791B 28.49 
3.890e-09 112-167 


246 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.500e-13 277-290 
PD00066 13.92 9.143e-12 193-206 
PD00066 13.92 5.304*11 165-178 
PD00066 13.92 6.478e~l 1 249-262 
PD00066 13.92 3.423e-10 221-234 


247 


BL00406 


Actins proteins. 


BL00406D 12.58 6.400e-20 465- 
520 BL00406B 5.47 4.857e-14 
249-304 BL00406E8.44 l.OOOe- 
1 1 522-572 BL0O4O6C 6.75 
5.449e-l 1 313-368 


248 


BL0O951 


ER lumen protein retaining receptor 
proteins. 


BL00951C 19.35 l.000e-40 112- 
161 BL00951A 15.10 7.750e-39 
21-57 BL00951D 13.94 6.000e-38 
161-196 BL00951B 14.23 3.100e- 
31 57-88 


252 


BL01113 


Clq domain proteins. 


BL01113A 17.99 9.129e-15 200- 
227 BL01113A 17.99 4.818e-14 
194-221 BL01113A 17.99 7.81 8e- 
14 182-209 BL01113A 17.99 
1.730e-13 185-212 BL01113A 
17.99 6.595e-13 191-218 
BL01 1 13A 17.99 6.077e-12 203- 
230 BL01113A 17.99 9. 182c- 11 
179-206 BL01113A 17.99 2.532e- 
10 176-203 BL01113A 17.99 
9.043e-10 218-245 BL01113A 
17.99 9.426e-10 209-236 
BL01113A 17.99 4.1 15e-09 137- 
164 




RT 00845 


CAP-filv domain Droteins 


BL00845 16.43 1.837e-21 466-491 


259 


PR00248 


METABCmOPIC GLUTAMATE 
GPCR SIGNATURE 


PR00248G 12.67 2.688e-09 53-78 


260 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3. 400e- 10 441-452 
BL00678 9.67 5.800e-10 481-492 
BL00678 9.67 8.800e-10 358-369 


261 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 415-426 
BL00678 9.67 5. 800e- 10 455-466 
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BL00678 9.67 8.800e-10 332-343 


262 

l 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3400e-10 468-479 
BL00678 9.67 5.800e- 10 508-519 . 
BL00678 9.67 8.800e-10 385-396 


263 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002B 15.18 2.200e-l 0 415- 
429 


264 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 3.040e-12 94- 
130 


265 

i 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.09 ie- 14 438-470 


266 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.09le-14 279-31 1 


267 


BL00567 


Phosphoribulokinase proteins. 


BL00567A 10.66 1.161e-12 36-55 


269 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 2.688e-28 92- 
128 BL00049B 18.42 6.806e-24 
54-86 BL00049A 13.86 8.333e-19 
19-42 BL00049D 13.47 5.765e-12 
129-140 


272 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01 1 15A 10.22 9.735e-12 14-58 


273 


PR0002 1 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 1.91 le-09 819- 
832 


275 


PR00179 


LIPOCALIN SIGNATURE 


PR001 79B 9.56 2.895e-13 124- 
137 PR00179A 13.78 3.250e-ll 
36-49 PR00179C 19.02 6.040e-l 1 
154-170 


276 


PR00449 


TRANSFORMING PROTEIN P2t RAS 
SIGNATURE 


PR00449A 13.20 8.364e-l7 22-44 
PR00449C 17.27 1.000e-13 62-85 
PR00449E 13.50 4.000e- 12 172- 
195 PR00449B 14.34 5.680e-10 
45-62 


277 


BL00140 


Ubiquitin carboxyl-terminal hydrolase 
fkmilv 1 cv^teine activ 


BL00140D 22.64 1.000e-40 161- 
205 BL00140C 11.80 9.053e-30 
79-104 BL00140A 15.96 9.400e- 
28 5-35 BL00140B 12.29 4.649e- 
17 37-55 


278 I 


PD02712 


ELEMENT TRANSPOSASE FOR 
TRANSPOSON TRANSPOSABLE. 


PD02712A 23.03 8.013e-09 47-83 


279 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.474e-09 100-111 


282 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 4.767e-21 864- 
898 


283 


BL00048 


Protamine PI proteins. 


BL00048 6.39 9.550e-09 56-83 


286 


PR00081 


GLUCOSE/RIBITOL 
DEHYDROGENASE FAMILY 
SIGNATURE 


PR00081A 10.53 1.878e-ll 36-54 


287 


PR00310 


ANTI-PROLIFERATiVE PROTEIN 
BTG1 FAMILY SIGNATURE 


PR00310B 10.59 4.23 le-17 29-59 
PR00310D 9.10 6.679e-16 89-1 19 


289 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-36 37-76 


293 


BL00979 


G-protein coupled receptors family 3 
proteins. 


BL00979L 20.63 3.800e-12 1 1 1- 
152 


295 


PD02411 


PROTEIN TRANSCRIPTION 
REGULATION NUCLEAR. 


PD02411 21.89 7.000e-16 195-229 


296 


BL01064 


Pyridoxamine 5 f -phosphate oxidase 
proteins. 


BL01064A 27.84 8.313e-28 77- 
129 BL01064C 15.22 7.136e-25 
202-235 


297 


BL00030 


Eukaryotic RNA -binding region RNP-1 
proteins. 


BL00030A 14.39 2.929e-13 37-56 
BL00030B 7.03 I.900e-ll 167- 
177 BL00030A 14.39 2.000e- 10 
128-147 
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298 


BL01183 


ubiE/COQ5 methyltransferase family 
proteins. 


BL01183B 21.31 6.660e-12 143- 
188 


299 


BL01279 


Protein-L-isoaspartate(D-aspartate) O- 
methyltransferase signa. 


BL01279A 24.27 5.862e-l 1 57- 
105 


301 


BL00191 


Cytochrome b5 family, heme-binding 
domain proteins. 


BL00191K 17.38 4.95 le-27 184- 
228 BL00191J 1 1.37 6.447e-17 
128-150 


302 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 3.893e-I6 33-67 


306 


PF01140 


Matrix protein (MA), pi 5. 


PF01140D 15.54 2.988e-09 416- 
451 






OI FACTORY RFPFPTOR 


PR00245A 18 03 4 818e-21 59-81 
PR00245C 7 84 5 I54e-20 238- 
254 PR00245D 10.47 4.000e- 15 
274-286 PR00245B 10.38 8.200e- 
15 177-192 PR00245E 12.40 
5 714e-12 291-306 


309 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 2.245e-10 612-658 


310 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 7.632e-23 1 19- 
159 BL00237C 13.19 3.864e-15 
251-278 BL00237D 11.23 3.739e- 
12 312-329 


311 


BL00380 


Rhodanese proteins. 


BL00380D 15.90 8.200e-28 1 10- 
136 BL00380G 11.26 5.800e-16 

14 49-62 BL00380F 9.76 5.886e- 
13 203-214 BL00380C 15.67 
7.387e-13 82-98 BL00380E 12.44 
7.000e-ll 181-193 BL00380A 
10.48 1.000e-09 10-20 


312 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 1.000e-40 50- 

111-163 BL00227D 18.46 l.OOOe- 
40 220-274 BL00227F21.16 
1. 000e-40 372-426 BL00227A 
24.55 3.250e-39 1-35 BL00227E 
24.15 8.500e-34 324-359 


327 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 7.362e-21 225- 
273 BL00232B 32.79 2.588e-17 
435-483 BL00232B 32.79 6.301 e- 

I J 110-lCHt D±AJ\fZ*j£D Ji. /7 

6.769e-13 330-378 BL00232C 
10.65 9.34 le- 12 223-241 
BL00232C 10.65 5.696e-ll 328- 
346 BL00232C 10.65 3.942e-10 
433-451 


329 


PD02749 


TRANSCRIPTION PROTEIN FACTOR 
BTF3 REGULATION NUCL. 


PD02749B 12.75 2.24Ie-37 35-71 
PD02749C 13.96 4.892e-28 87- 
121 PD02749A 9.56 6.000e-15 2- 
15 


330 


PR00391 


PHOSPHATIDYLINOSITOL 
TRANSFER PROTEIN SIGNATURE 


PR00391E 12.50 7.785e-15 21 1- 
231 PR00391B 8 39 1 000e-13 
83-104 PR00391D 12.21 9.328e- 
13 191-207 PR00391A7 83 
5.390e-ll 16-36 


332 


BL01030 


RNA polymerases M / 15 Kd subunits 
proteins. 


BL01030 23.44 1.818e-23 87-125 


337 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.929e-32 6-45 


340 


PD0271I 


SYNTHASE 


PD02711B 14.26 1.973e-20 944- 
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PHOSPHORIBOSYLFORMYLGLY. 


968 


343 


BL00223 


Annexins repeat proteins domain 
proteins. 


BL00223C 24.79 1 .000e-40 245- 
300 BL00223B 28.47 8.7 14e-38 
16R-91R RI 00993 A IS SO K 9 SfW 
27 98-332 BL00223A 15.59 
8.750e-27 26-60 BL00223C 24.79 
9.438e-16 13-68 BL00223C24.79 
2.735e-15 85-140 BL00223A 
15.59 2.253e-ll 258-292 


346 






PT?nn34^R 7199 snnp 9<i h i 1 1 n 
PR00345E 8.54 7.652e-28 158- 
183 PR0034^r 4 S4 0 IftftrOR 
110-134 PR00345D 10.97 1.964e- 
24 134-158 PR00345A 13 46 
5.645e- 16 52-71 


347 


BL00586 


Ribosomal nrotein 116 nroteins 


BL00586B 1 7 00 3 ? 1 5e- 1 5 1 84- 
221 


I 348 


PR00388 


3 T ,5'-CYCLIC NUCLEOTIDE CLASS II 
PHOSPHODIESTERASE SIGNATURE 


PR00388A 10.45 2.778e-09 86- 
105 


351 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.118e-ll 160-173 
BL00018 7.41 2.350e- 10 244-257 


354 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.947e-09 256-267 


358 


DM01206 


CORONA VIRUS NUCLEOCAPSID 

PP fYTPFM 
r t\\J I CliN . 


DM01206B 10.69 3.278e-09 175- 
iqc rnv/rni td^ti in £G £ ag^o no 

183-203 DM01206B 10.69 

10.69 8.861e-09 181-201 
nMni906R in 60 o 3i 6/» no 177 

LWlvlZUOD IU.07 7.JIOC-U7 Iff- 

197 


361 


PD01498 


OXIDASE BIOSYNTHESIS 


PD01498C 24.90 6.880e-14 219- 

ZOJ 


362 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14 219- 
263 


365 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B7.il 1.000e-l 1 589- 
600 BL00178A 14.23 8.500e-09 
46-56 




or nn^TQ 


Sulfa tases proteins. 


DT HA^7TC 1 O 07 1 rtrtAa 1 1 Q 

348 BL00523A 13.36 5.500e-16 

10 47 RT nn^91P 8 A4 1 0£.dr> 1 1 
78-Q0 RI 00S?ir 19 64 0 tf9^p-13 
129-140 BL00523G 9.46 5.500e- 
10 506-516 


369 


BL00107 


Protein kinases ATP-hindine region 

X 11/lvUl IVUlJilOwJ ix A. X I'll i^t 111^ i vgiViJ 

proteins. 


BL00 1 07A 18 39481 8e-09 2 1 -52 


370 


BL00880 


Acyl-CoA-binding protein. 


BL00880 17.52 1.000e-40 75-125 


371 


BL00107 


Protein kinases ATP-binding region 

JU| ULwlIla. 


BL00107A 18.39 1.000e-23 276- 
307 RT 001 07R 13 31 1 6Q9p-19 

J\J f Xj>S^j\J\J L\J f D J J.J 1 J..U7ZC 

342-358 


379 


PTC00211 1 


fil TITPT rM <sin>JATf TPF 


PP 009 IIFIA^^ 609p- 1 1 39£_ 

347 PR00211B 0.86 6.106e-10 
390-341 PT*ft091 1R 0 Rfi 3 1 67p- 

09 333-354 


373 

J ID 


RT 00770 


iV/fpm hranp nttflfV rnmnlpv frtmnnn pntc / 
IVidliuiailts aLLaL/Pw. WJILILJIC'A. UUJJipuncillo / 

perforin proteins. 


RT 0097QF 37 1 1 Q 34Qp-10 740- 

797 


375 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.231e-33 10-49 


377 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.563e-28 10-49 


379 


BL00598 


Chromo domain proteins. 


BL00598 14.45 5.781e-16 3-25 
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ID 

NO: 


ALC coo IUtN 

NO. 


TIF ^fRTPTTON 




ion 


r K.UU4 J j 


tt a t r>A rrn 

DEHALOGENA SE/EPOXIDE 

HVTiRnT A9F FAMTT V ^TinNATT TRF 


PR004nn 11 7R R Q41 a HQ R64. 

878 


383 


PR00413 


HALOACID 

FlFTTAT onFTsiA^F/FpninnF 
HYDROLASE FAMILY SIGNATURE 


PR00413D 11.28 8.941e-09 864- 
R7R 


787 
JO / 


RT 01 060 


riugciici Lictubuui i piuioiii iiia mill Li y 

proteins. 


RT 01060A 15 65 1 535e-09 HI- 
174 


JOO 




AT PT-TA/RFTA OT TATYTN FAMTT Y 

SIGNATURE 


PR 00909R 4. RR 6 1 1 He- 1 1 1 f)0Q- 1 
1028 




PPOOR37 


AT T FRf^FTST V5/TPV-1 FAMTT V 

SIGNATURE 


PR00R17R 1 1 64 1 OOOp-10 469- 1 
483 




13.LUUZ4U 


D Of-ont/M- 4-i rfrtnm Vinacp place TT~f 

ixccepior tyrosine Kinase ciaisi* m 
proteins. 


RT 00940R 94 70 7 Q07p-1 0 1 1 R- 

142 


TOO 

JVZ 


dd nnn i a 


PTOT? AXTtJ/^TTTvT TVPF Til RFPPAT 
rJUDXv\JINJC.v^ 1 1IN 1 i rCj 111 tvE»Jrn/\ l 

<5TO"KTATTTRF 


prooomf* i? 04 r 4i9p-io 6Qi- 

706 

/ 1/1/ 


393 


PR00014 


FIBRONECTIN TYPE III REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 706- 
721 


394 


BL01209 


LDL-receptor class A (LDLRA) domain 
proteins. 


BL01209 9.31 3.368e- 15 47-60 
BL01209 9.31 5.500e-I3 92-105 


395 


BL00634 


Ribosomal protein L30 proteins. 


tit f\t\/Li a ia io a (\nf\a. n in 101 
BLr0UoJ4 34.io 4.UyUe-13 /U-1ZI 


396 


BL01013 


Oxystfirol-binding protein family 
proteins. 


BL01013D 26.81 8.000e-26 358- 
402 BL01013A 25.14 7.23 le-21 
45-81 BL01013C9.97 1.000c- 13 
13Z-14Z dLUIUIJd I 1 . 5 5 i.uuue- 
11 110-121 


397 


t-»t Anno n 

BL00930 


Peripherin / rom- 1 proteins. 


BLOOyiUb 1 /.SO I .UUUe-4U jo-92 
BL00930D 9.12 4.632e-37 12-56 

133 


400 


PR00780 


LEUSERPIN 2 SIGNATURE 


PR00780B 4.89 4.49 le-09 262- 
285 


401 


PRUUoly 


LDAA/LrQA oUrbKrAMlJLY 
SIGNATURE 


DDAAC1QR in C5 7 1^8e» 1 1 A 7fl 
rKUUoiyt> 1U.63 1 Joe- 1 1 4-ZU 


403 


BL00381 


Endopeptidase CIp serine proteins. 


BL00381C 23.84 I.250e-32 150- 

1 GA DT nn'JCl A 1 A. AQ 7 Off/Co 77 

IV4 dLUUjoiA Lo.45 Z.Zooe-zz 

7/1 111 TIT flfl.181 R 7 1 /17 8 lOAe* 
14 7R-1 ^0 


405 


BL01105 


Ribosomal protein L35Ae proteins. 


BL01105A 17.37 1 .000e-40 4-49 

RI 01 1 05R 1 9 05 1 000p-40 6R- 
108 


406 


BL00344 


GAT^rtype zinc finger domain pro. sins. 


BL00344 17.99 7.000e-12 814-852 


407 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 9.750e-09 73-94 


409 


PR00910 


LUTEOVIRUS ORF6 PROTEIN 

C 1VXT A TT I'D "C 


PR00910A 2.51 4.321e-09 9-22 


410 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 L000e-28 752- 
789 BL00762A 23.43 4.400e-21 

007 QAC\ RT 007^7 A 77 A1 ^ A 1 
y\jj-y e \\J oLAJU/OZA ZJ.4J j.41 Je- 

18 825-862 BL00762B 16.14 
8.759e-12 1154-1168 


412 


BL00690 


DEAH-box subfamily ATP-dependent 
helicases proteins. 


BL00690B 13.38 5.320e-15 262- 
280 BL00690A6.87 1.818e-13 
230-240 


A 1 C 

415 


"DT AA777 


Tubulin subunits alpha, beta, and gamma 
proteins. 


RT 00777R 10 70 1 000a 40 57 1 
OJ^UUZZ/o Yy.J.7 i.uuue-4U JZ- ! 

107 BL00227C 25.48 1 .000e-40 
113-165 BL00227D 18.46 l.OOOe- 
40222-276 BL00227F21.16 
1.000e-40 382-436 BL00227E 
24.15 L750C-34 326-361 
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RESULTS* 








BL00227A 24.55 1.000e-33 1-35 


416 


PF00992 


Troponin. 


PF00992A 16.67 1.71 le-09 557- 
592 


418 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 256-3 10 


419 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 197-251 


420 


PF00856 


SET domain proteins. 


PF00856A 26.14 9.074e-13 901- 
938 PF00856B 16.42 2.397e-12 
951-973 


421 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 8.200e- 12 33-44 


423 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.600e-30 130-169 


424 


PF00564 


Octicosapeptide repeat proteins. 


PF00564B 24.74 1.305e-17 421- 
472 


426 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 


dii 


PR 000X8 

JrXvuU!700 


TFRTDTNF KINASE SIGNATURE 


PR00988A 6.39 4.569e-!2 3-21 


428 


BL00478 


LIM domain proteins. 


BL00478B 14.79 3.250e-13 115- 
130 BL00478B 14.79 9.036e-13 
50-65 


A1 1 




ffnvn] cf»rinp nmtfii<;p inVifhitnrQ fflmtlv 
rvaXiil i>Ci LLIKj Lxmiunwi a icxmyi y 

proteins. 


BL00282 16.88 8.875e-12 464-487 


All 


pnoooio 


PROTFT>J GTPASF DOMAIN 
ACTIVATION. 


PD00930B 33.72 7.800e-18 316- 
357 PD00930A 25.62 9.617e-12 
125-151 PD00930B 33.72 2.521 e- 
10 214-255 


All 


rUXJ I UOO 


PROTFrW 7TNC FTNfiFR ZTNC- 

I I\U 1 Dili Z-ii.1 ^ ^w' i lnUJUiIV iilli'w 

FINGER METAL-BINDING NU. 


PD01066 19.43 4.649e-34 34-73 


434 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.563e- 11 56-78 


j 436 


PR00120 


H+-TRANSPORTING ATPASE 
(PROTON PUMP) SIGNATURE 


PR00120C 9.90 5.800e-19 705- 
722 


437 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL00115T 8.45 7.273e-29 1208- 
1242 BL00115Q 18.08 2.776e-21 
953-983 BL00115Y 11.86 8.000e- 
17 1604-1650 BL00115M19.19 
8. 130e- 16 731-774 BL00115H 
14.34 9.392e- 16 463-496 
BL00115A 15.44 7.4 14e-l 5 43-82 
BL001 15R 6.50 6.128e-14 983- 
1010 BL00115J 16.71 9.289e-14 
591-617 BL001 151 8.33 4.336e- 
13 535-590 BL00115L 12.25 
5.939e-l3 662-694 BL00115G 
11.65 6.011e-13 435-463 
BL00115K 15.03 3.417e-10 617- 
659 BL001 150 16.76 5.805e-10 
863-913 BL00115Pll.54 7.538e- 
10 913-953 BL00115S 18.24 
7.968e-10 1010-1052 BL00115U 
10.34 4.475e-09 1242-1265 


438 


PF00628 


PHD-finger. 


PF00628 15.84 4.536e-10 219-234 


440 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.351e-34 10-49 


A A 1 

441 




APPFQTTNJ QTfTNATT TRF 


PRftfHOQA Q 68 S ?50e-74 12-55 
PR00309D 7.09 4.938e-23 290- 
309 PR00309B7.81 2.800e-21 
69-88 PR00309C8.22 1.621e-19 
165-183 PR00309E 9.82 9.43 8e- 
15 374-389 


442 


BL00600 


Aminotransferases class- HI pyridoxal- 


BL00600B 19.60 7.324e- 14 103- 
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RESULTS* 






phosphate attachment si. 


129 BL00600G 12.43 2T25e-12 
306-325 BL00600F 8.77 8.105e- 
12 271-284 BL00600E 16.43 
3.167e-l 1 228-257 BL00600D 
8.71 8.650e-09 207-221 


443 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972 A 11.93 3.1 60e- 1 8 69-87 


444 


BL00349 


CTF/NF-1 proteins. 


BL00349A 10.07 1.000e-40 8-54 
BL00349C 9.33 1 .000e-40 82-125 
BL00349E 10.79 1.000e-40 152- 
rt oo'mqf lit?] i nnnp 40 

213-255 BL00349H 15.70 7.387e- 
36 361-399 BL00349B 10.51 
7 777p-^4 S4-R7 Rl OO'MQD 1 1 70 
9.100e-34 125-152 BL00349G 
1 9 77 S 7R 1 e-10 ^7^-1 S6 


445 


BL00154 


E1-E2 ATPases phosphorylation site 
proteins. 


BL00154F8.23 8.941e-2l 271- 
295 BL00154E 20.37 2.620e-15 
124-165 


448 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 4.882e- 11 82-115 

nMAfV? 1 1 Q A.1 6 ilQ7f» HQ 87 1 7ft 


451 


BL01283 


T-box domain proteins. 


BL0 1 283 A 24. 1 5 3 . \ 00e-40 112- 
160 BL01283D 11.70 6.000e-39 

7^1 7RA Rl 017KTR77 17 f\ SIRp 
Z3.J-Z&0 Jl>JjU1Z0->o Zj.1 / O.J Joe- 

38 170-212 BL01283C 13.05 
7750e- 19 222-236 


452 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14.78 2.579e-l 1 3-26 


453 


PR00162 


RIESKE 2FE-2S SUB UN 11 
SIGNATURE 


T>D (\f\ 1 £1 O 1 1 '7*7 T A O Ac n OK 

rKOUlOZD 1Z. // /.4Zye- 1 / Z 1 2>- 
228 PR00162A9.35 2.324e-14 
1Q1-70S PR00167PR 10 7 I70p- 

14 227-240 


AZA 


r Uu I Uoo 


FINGER METAL-BINDING NU. 


pno 1 o^fi i q zn 7 ooop-^o R7- i jfi 


456 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.333e-18 1 149- j 

1 107 
i iyz 


457 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.737e-24 16-55 


A CO 

4>>y 


DT Am OA 


immunoglobulins ana major 
histocompatibility complex proteins. 


RT 00700 A 70 RQ 1 ^70p-14 1 ^4- 

177 BL00290B 13.17 9.000e- 12 
214-232 


460 


PR00413 


HALOACID 

HYDROLASE FAMILY SIGNATURE 


PR00413F 14.91 7.333e-ll 193- 
714 PR004HF 1 S 78 5 714e-09 
175-192 




PRAA7SQ 


RA<?TP PROTFASF (KX JNIT7-TYPF1 
INHIBITOR FAMILY SIGNATURE 


PR00759R 1 1 26 X 38^-09 74-85 


466 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 
330 


467 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 

TJO 


469 


PR00153 


CYCLOPHILIN PEPTIDYL-PROLYL 

pic TTJ AXTC TCPMV/TT7T> A CTJ 

C16- J KAINo loUMJtiKAoJc. 
SIGN ATI JRF, 


PR00153D 11.99 3.250e-15 510- 

<11 DP A0 1 ^3P 11014 AQ7a \A 
jZJ rKUU I J jv_/ 1 1.01 'I.OoZe-l^ ! 

495-511 PR00153E 9 10 8 548e- 
14 523-539 PR00153B 11.57 
1.720e- 13 452-465 


470 


BL00491 


Aminopeptidase P and proline 
dipeptidase proteins. 


BL00491C 12.35 3.912e-09 557- 
572 


471 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 


PD00289 9.97 1.000e-14 1482- 
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PRESYNA. 


1496 PD00289 9.97 8.650e-l 1 
1122-1136 


474 


BL50040 


Elongation factor 1 gamma chain profile. 


BL50040D 17.41 1.000e-40 279- 
no tit 50040P l c 70 i nnn*» /in 

111-1RK RT 50040F 18 00 5 190**- 

40 390-428 BL50040C 22.62 

3.739e-38 141-184 BL50040B | 

1 3.65 7.000e-30 59-85 BL50040A 

12.98 I.450e-1410-22 


475 


nr A1 1/1/1 


KiDOSomai protein l.j i e proteins. 


PJ 01 144 9 5 07 1 fi00o-40 99-74 


476 


PR00007 


COMPLEMENT C1Q DOMAIN 

OTf~"XT A TT TP f 


PR00007C 15.60 2.421e-21 589- 
61 1 PR00007R 14 16 1 SOOp-91 

544-564 PR00007A 19.33 6.897e- 

90 517 544 PP00007H 0 64 

6.571e-12 623-634 


477 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 5.846e-10 170- 
189 


479 


DM01970 


0kwZK632.12YDR313C 
ENDOSOMAL III. 


DM01970B 8.60 9.500e-17 967- 
980 


480 


PR00868 


DNA-POLYMERASE FAMILY A (POL 
I) SIGNATURE 


PR00868C 13.76 5.688e-17 284- 

1 AO DDAAOtO A 1 *C 11 1 1 O/Csv I 1 

308 PROOoooA 16.33 3.1o6e-lJ 
224-247 PR00868H 12.51 3.388e- 

1*2 PPOOCART 10 87 
1j4JI-44o r\KUUoOol IU.o / 

7.938e-l 1 462-476 PR00868E 

1110 1 £OBa 1 O 140 1£A 


481 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.182e-22 53-96 


482 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061B 25.79 3.647e-21 188- 

ZZ6 


483 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 1.750e-12 1032- 
1051 


485 


PF00023 


Ank repeat proteins. 


JrrUOUzJA lo.UJ y.ozje-lU /oU- 
776 PF00023A 16.03 3.571e-09 
715-731 


486 


PD02870 


RECEPTOR INTERLEUKIN- 1 
PRECURSOR. 


PD02870B 18.83 9.262e-20 103- 
136 PD02870D 15.74 9.426e-09 
201-236 


487 


PR00370 


FLAVIN-CONTAINING 
MONOOXYGENASE (FMO) 
SIGNATURE 


PR00370G 10.45 3.769e-28 471- 
493 PR00370B 10.91 1.000e-24 
27-46 PR00370C 12.72 4.000e-21 
140-157 PR00370E 11.96 9.229e- 

01 11C\ lift A A ">Hf\T~\ y tt 11 

21 320-339 PK00370D 16.33 

1 750o 90 185 904 PP0O170P 
1 . /DUe-ZU loJ-ZU*l ItIvUUj /ur 

17 757 1Q5<» 90 175 105 
PR00170A 3 ^5 9 OUte-l R 4-90 


489 


PD01675 


GLYCOPROTEIN MAJOR ENVELOPE 
PROBABLE U3. 


PD01675C 19.89 2.330e-10 55-89 


492 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


493 


BLU02 1 1 


ABC transporters family proteins. 


ttT f»09 1 1 A 19 91 5 050a 00 45-57 


494 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 58-70 


495 


BL00027 


'Homeobox* domain proteins. 


BL00027 26.43 6.786e-12 509-552 
BL00027 26.43 9.143e-12 319-362 
BL00027 26.43 2.600e-l 1 627-670 
BLUUUz/ z6.4j J.6zje-lU A/9-ozz 




dLAjv 1 U / 


rroiein Kinases /»ir-Dinuing regiuu 
proteins. 


"RT 00107 A 18 30 5 ROflp-99 914- 
245 BL00107B 13.31 1.000e-13 
281-297 BL00107A 18.39 3.520e- 
13 583-614 BL00107B 13.31 
8.615e-12 652-668 


499 


BL00383 


Tyrosine specific protein phosphatases 


BL00383E 10.35 1.000e-14 1902- 
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proteins. 


1913 BL00383D 1 1.92 3.077e-14 

1 o/:o i one dt aatoo a i o *> a 
1862-1 o75 BL0038JA 13.34 

5.500e-14 1730-1745 BL00383C 

10.10 2.000e- 13 1785-1796 

BL00383F 15.51 9.069e-12 1940- 

1956 BL00383B7.61 1.692e-ll 

1755-1764 


501 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 1.360e-09 136- 
150 PR00019A 11.19 1.667e-09 
91-105 PR00019B 11.36 4.600e- 
09 160-174 


503 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 L000e-40 367- 
414 BL00226B23.86 6.143e-27 
195-243 BL00226A 12.77 7.840e- 
14 96-111 BL00226C 13.23 
2.600e-13 309-340 BL00226C 
13.23 6.143e-12 266-297 
BL00226B 23.86 L209e-09 146- 
194 


505 


PD02407 


3-BISPHOSPHOGLYCERATE- 
IMjEPENDENT PHOSPHOGLYCER. 


T"«I""S A f\ 'II 1 «T 1 /T ~7 ^ /"V _ Art A1 / 

PD02407F 7.6 1 6.739e-09 91 6- 
930 ! 


506 


PF00632 


HECT-domain (ubiquitin-transferase). 


rr , 00632C 20.66 9.830e-l9 991- 
1023 PF00632B 18.45 l.l55e-ll 
940-968 


507 


BL01082 


Ribosomal protein L7Ae proteins. 


BL0 1 082 20.37 4.273e-20 76- 1 1 6 


508 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.42 ie-09 493-504 


509 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.42 le-09 473-484 


510 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 4.774e-ll 567- 
582 PR00320B 12.19 5.886e-t0 
763-778 PR00320C 13.01 6.760e- 
10 567-582 PR00320A 16.74 
7.618e-10 846-861 PR00320A 
16.74 3.415e-09 763-778 
PR00320A 16.74 6.268e-09 567- 
582 


511 


BL00479 


Til 11 X / J ' 11 1 1 • J " 

Phorbol esters / djacylglycerol binding 
domain proteins. 


BL00479C 12.01 3.250e-12 170- 
183 


512 


BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 7.494e-09 10-58 


513 


BL00524 


Somatomedin B domain proteins. 


BL00524A 9.65 8.925e-14 80-101 


515 


"T\Y AAA A 1 

BL00041 


Bacterial regulatory proteins, araC family 
proteins. 


T* T f\f\f\ A 1 f\C\ 1 r\ S~ A — 1 rt ylAO OA 

BL00041 23.99 1.964e- 19 492-524 


516 


PD00066 


PROTEIN ZINC-r INGbK Mb 1 AL- 
BINDL 


rLKJ0066 13.92 o.500e-13 391-404 


fin 

517 


BL00415 


Synapsins proteins. 


BL00415b 4.82 9.29 le-09 959- 
996 


518 


PR00109 


TYROSINE KINASE CATALYTIC 

T\r\KA A TXT QinXT A TT TO C 

UUMAIIN olVJJN A 1 UKb 


PR00109B 12.27 9.471e-12 126- 

14j 


519 


BL00290 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL00290B 13.17 4.750e-09 47-65 


522 


PR00505 


D12 CLASS N6 ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PR00505A 14.15 7.128e-09 364- 
381 


525 


BL00312 


Glycophorin A proteins. 


BL00312B 9.22 5.781e-10 891- 


528 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.500e-32 16-55 


529 


PR00254 


NICOTINIC ACETYLCHOLINE 
RECEPTOR SIGNATURE 


PR00254D 15.50 4.000e- 17 131- 
150 PR00254A 11.23 4.706e-14 
61-78 PR00254C11.36 4.000e-12 
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113-126 PR00254B 12.97 1.486e- 
11 95-110 


531 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 6.870e-16 787- 
810 


JJZ. 


pphai qi 


SIGNATURE 


PROfll Q1H M 1^ 141*^14 AA1 

476 PR00193C 12.60 7.632e-32 

9 1 f^DAA PRAfllQlP. 11 AO 7 9 s fie. 

29 167-193 PR00193A 15.41 

9 SJ?Xp-9? 1 1 1-11 1 PRODI Q1F 
19 47 2 200e-21 501-530 


533 


PD02870 


RECEPTOR INTERLEUKIN- 1 
PRFCIIRSOR 


PD02870B 18.83 5.596e-09 348- 
381 


535 


PR00683 


SPECTRIN PLECKSTRIN 
HOMOLOGY DOMAIN SIGNATURE 


PR00683D 15.87 2.452e- 10 465- 
484 


536 


i BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.684e-24 164-207 


538 


PR00239 


MOLLUSCAN RHODOPSIN C- 
TERMINAL TAIL SIGNATURE 


PR00239E 1 .58 2.739e-09 225- 
237 


539 


BL00406 


Actins proteins. 


BL00406C 6.75 I .U00e-40 J 57- 
212 BL00406B 5.47 6.143e-37 

OA 14n PT (\(\A(\£X\ 10 A 6f\f\e> 
yU-l^j DL.UU4UOU l^.jo 4.ouoe- 

36 291-346 BL00406E8.44 

9 9nn*» 11 1£4 414 flfl4fl£A 

9.95 4.441e-23 7-42 




rKUU4jo 


D TDncnN/f A 1 PPOT'E'fl'vT P9 

KiowowIVIAjLi risxJ t HIN r Z 
SIGNATURE 




541 


DOAA/I c/; 

rR0045o 


DTDrvCTANff A T T)"D f"\T r C TK.T OO 

KlBUbUMAJL rKU i bUN rZ 

SIGNATURE 




542 


rrUUUzJ 


Ank repeat proteins. 


pcnnAoi a i fy. c\\ i s?<*7fi 11 lie 
154 


544 


PF00642 


Zinc finger C-x8-C-x5-C-x3~H type (and 
similar). 


PF00642 1 1.59 9.082e-10 838-849 


546 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 4.1 15e-10 104- 
115 


547 


BL01226 


Hydroxymethylglutaryl-coenzyme A 
synthase proteins. 


BL01226A 13.79 1.000e-40 50-89 
BL01226C 13.51 1.000e-40 127- 
167 BL01226D 11.60 1.000e-40 
174-210 BL01226E 13.74 l.OOOe- 
40 212-253 BL01226H 17.74 

1 A(\ Q8< A1A PI AIIOAT 

25.C: 1.000e-40 460-508 

RI I nf\C\ 1 S lf\ 1 4R1*» 19 909- 

dli zzou i j. /o ^.foje-jZ zyz- 
321 BL01226B 13.35 1.818e-31 
95-127 BL01226F9.78 8.714e~23 
253-271 




Tki aaq£4 


oynuecdnb proteins. 


PJ AAQfi4P» 19 OS 9 49fip in 194/5- 
19RQ 


551 


DM01930 


2 kw FINGER SMCX SMCY 


DM01930E 15.41 1.367e-37 170- 

91^ DMOlOiriF 14 \f\ R 919e»-9R 

267-303 DM01 930B 19.86 
9.163e-10 37-71 


552 


BL00195 


Glutaredoxin proteins. 


BL00195B 15.31 7.158e-09 9-29 


554 


rsL(KoS3 


Tyrosine specific protein phosphatases 
proteins. 


DLUUjXJb 1U.3j Z./!)Oe-lZ 4JO- 

447 


r cr 
JJJ 


pd nn/iAi 

rKUU4U3 


wwnnivytATM QTrvMATT tpp 

W W UWiVi/\l IN o Ivjjri A. 1 Uxvti 


PPfifldfUn 19 1Q 7 <1% 11 199 
JrlvUU**OjD \L.vy /.oize-ii izz- 

137 PR00403A 16.82 3.912e-10 

107-121 PR00403B 12.19 2.068e- 

09 76-91 


558 


PR00380 


KINESIN HEAVY CHAIN 
SIGNATURE 


PR00380A 14.18 2.714e-26 76-98 
PR00380D 9.93 3.000e-24 275- 
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297 PR00380C 13.18 5.I54e-20 
226-245 PR00380B 12.64 9.400e- 
20 195-213 


559 . 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 5.333e-09 522-531 


561 


PD01795 


PROTEIN AMINOPEPTLDASE 
PRECURSOR HYDROLASE SIGNA. 


PD01795B 1 1.56 2.333e-12 159- 
172 PD01795A 1027 1.000e-09 
135-144 


562 


PD01795 


PROTEIN AM1NOPEPTIDASE 
PRECURSOR HYDROLASE SIGNA: 


PD01795B 1 1.56 2.333e-12 110- 
123 PD0179^A 10.27 1.000e-09 
86-95 


563 


BL00018 


EF-hand calcium-binding domain 
proteins. 


n T A f\f\ 1 O *7 A 1 1 ini « f\(\ A A C A 

BL000I8 7.41 1391e-09 41-54 


565 


BL00348 


p53 tumor antigen proteins. 


BL00348F23.19 4.143e-09 188- 
231 


567 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BI. 


PD00301B 5.49 4.115e-09 284- 
295 


569 


PF00850 


Histone deacetylase family. 


PF00850E8.88 6.553e-21 756-782 
PF00850D 14.76 1.519e-16 722- 
746 PF00850F 15.70 1.11 8e-ll 
794-827 PF00850G 22.75 8.375e- 
11 833-875 


570 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 4.960e-10 137-151 


571 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8.800e-ll 44-53 


573 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84 1.123e-ll 123-175 


574 


PF01140 


Matrix protein (MA), pi 5. 


PF01140D 15.54 3.700e-10 986- 
1021 


576 


BL00284 


Serpins proteins. 


BL00284C 28.56 5.200e-26 200- 
242 BL00284A 15.64 4.913e-18 
71-95 BL00284B 17.99 7.261e-15 
173-194 BL00284D 16.34 5.846e- 
13 306-333 BL00284E 19.15 
7.429e-12 387-412 


579 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.553e-29 15-54 


580 


BL50001 


Src homology 2 (SH2) domain proteins 
profile. 


BL50001B 17.40 4.500e-l2 1010- 
1031 


581 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 3.189e-22 608- 
649 PD00930A 25.62 6.806e-17 
505-531 


584 


BL00612 


Osteonectin domain proteins. 


BL00612B 1 1 .35 2.034e-l I 93- 
126 


585 


DM01551 


kw OSTEOINDUCTIVE YOPM 
MEMBRANE OUTER. 


DM01551C 14.62 8.859e-l0 102- 
122 


586 


PF00628 


PHD-finger. 


PF00628 15.84 3.455e-12 235-250 


587 


BL00027 


Homeobox' domain proteins. 


BL00027 26.43 6.063e-l0 85-128 


588 


PR00326 


GTP1/OBG GTP-BINDING PROTEIN 
FAMILY SIGNATURE 


PR00326A 8.75 7.525e-16 227- 
248 PR00326C 9.79 6.760e-l5 
276-292 PR00326D 19.09 6.657e- 
13 293-312 PR00326B 16.74 
9229e-13 248-267 


589 


T"»T rtft/ITl 

BL00422 


Granins proteins. 


rv t ftAyioi A OO O A 1 /ion* AO Ol At\ 

BL00422A 28.34 7.429e-U9 2349- 
2378 


590 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.794e-10 295- 
339 


591 


BL00128 


Alpha-lactalbumin / lysozyme C proteins. 


BL00128A 20.76 3.423e-13 35-65 
BL00128C 19.34 2.980e-ll 110- 
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132 


596 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3. l36e-09 3 1 -46 


597 


DM00547 


I kw CHROMO BROMODOMA1N 
SHADOW GLOBAL. 

i 


DM00547C 17.30 1.667e-19207- 
229 DM00547E 13.94 6.200e-18 
319-342 DM0054 7B 1 1 9R 

I. 000e-17 179-193 DM00547D 

I I. 60 9.250e-13 289-303 
DM00547F 23.43 6.727e-l2 679- 
726 DM00547A 12.38 4.8 I8e-i 1 
158-170 


600 


PD01066 


PROTEIN ZINC FINGER ZINC- 

1 4V.V/ L JjIII ull ^ A Al'l VJiJl-V till ~ V*- 

FINGER METAL-BINDING NU. 


PD01066 19.43 l.882e-27 13-52 


OU 1 


Ttf on 1 Q9 
DLs\j\j i yz. 


pArtnrhrnm r* h/hfi tipm**-1i(rar)H r»rr»fi»iric 
^yiULIUUiilC UfUU nCillC-UgaiiU pivslCLIJa. 


RT 001 99 A 11 90 fi 400e-09 390- 
430 


602 


BL00936 


Ribosomal protein L35 proteins. 


BL00936B 27.27 8.615e-09 1 18- 

1 S7 


603 


BL00936 


Ribosornal protein L35 proteins. 


BL00936B 27.27 8.6 15e-09 118- 
157 


ouo 




1 FT TPrNTP-RlPl-l RFPKAT 

SIGNATURE 


PR0001QR11 Ifi 7 lOOe-1 0 999- 

306 PR00019A 11.19 5.667e-09 
323-337 


607 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 7.300e-1 0292- 
306 PR00019A 11.19 5.667e-09 
323-337 


608 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 9.500e-12 168- 
183 PR00320A 16.74 2.853e- 10 

14-29 PR00320C 13.01 5.320e-10 
60-75 PR00320C 13.01 5.680e-10 
14-29 PR00320A 16.74 6.049e-09 
217-232 PR00320B 12.19 8.875e- 
09 168-183 


610 


BL00750 


Chaperonins TCP-1 proteins. 


BL00750B 16.17 1.000e-40 70- 
120 BL00750A 20.07 6.21 le-37 
26-69 BL00750G20.12 8.800e-31 
431-471 BL00750F 18.40 5.1 25e- 

jU OJL.UU/ j\)c. ZQ.Jy 

8.650e-29 295-332 BL00750H 
21.44 1.000e-27 489-524 
BL00750C 25.65 5.345e-17 149- 
181 BL00750D 16.16 6.318e-14 
203-222 




r>i (\c\ns\f, 
DLajK) /OO 


i euanyciroiuuiLc « 

HpHvHrno< :k nflQf*ynvf , 1nhvHrftla t ift nrfufcwn^ * ■ 


RT 0076f\R 94 4Q 1 ftOflp-40 1 49 
190 RL00766E 13 78 1 000e-40 
322-359 BL00766C 25.86 5.500e- 
39 208-256 BL00766D 17 05 
4.536e-26 283-313 BL00766A 
21.48 6.063e-24 102-132 


615 


BL00256 


Adipokinetic hormone family proteins. 


BL00256 12.28 3.298e-10 746-755 


616 


BL00319 


Amyloidogenic glycoprotein extracellular 
domain proteins. 


BL00319C 17.12 9.053e-09 419- 
453 


fil7 


rt oao^o 


Piilrarvfiric 1?N A -hinHinP' r^pinn T?NP-1 

proteins. 


BL00030A 14 39 4 429e-09 44-63 


618 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


620 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 2 1 .66 5.8 1 7e- 1 6 77- 
123 


622 


BL00972 


Ubiquitin carboxyl-terrninal hydrolases 


BL00972A 11.93 5.500e-19213- 
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family 2 proteins. 


231 BL00972D 22.55 2.742e- 16 
501-526 BL00972B 9.45 l.OOOe- 
1 1 297-307 BL00972C 16.48 
3.160e-ll 370-385 BL00972E 
20.72 7.5 17e- 10 526-548 


625 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU 


PD01066 19.43 6.333e-39 6-45 


628 


BL00039 


DEAD-box subfamily ATP-dependent 


BL00039D 21.67 7.750e-31 478- 
524 BL00039A 18 44 2 000e-25 
198-237 BL00039C 15:63 1. 844c- 
15 327-351 BL00039B 19.19 
5.636e- 14 242-268 


630 


PD00306 


PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 


PD00306A 10.26 7.000e-12 232- 
246 


631 


PD00306 


PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 


PD00306A 10.26 7.000e- 12 290- 
304 




DL.UU / 0Z> 


j -nuctconadsc proteins. 


RT n07R^r Q 4S 1 67Sf»-lfi 108- 
122 BL00785E 15.85 4.000e- 16 
279-295 BL00785A 9 73 6 500e- 
14 29-40 BL00785B 10.65 
5 500e-13 72-86 BL00785D 9 89 
4.000e-12 135-145 


OJO 


pRftftQ'}? 
rt\XJ\JoDZ. 


P AYTT T TN WTNTATI IRF 


PR00R32F 14 43 9 901 e- 14 85- 
108 


637 


PR00109 


TYROSINE KINASE CATALYTIC 

nOMAFM ^TfTNATTTRF 

XJ l_/lYLr\J.lN OIVJIN/A. 1 UIVJC. 


PR00109B 12.27 6.362e-13 221- 
740 


638 


PF00635 


MSP (Major sperm protein) domain 
proteins. 


PF00635B 15.84 4.900e-l 1 463- 
502 


639 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 1.900e-18 85-99 
PR00860C9.61 1.474c- 1 4 99-109 
PR00860A 5.46 1.720e- 14 63-76 


641 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 4.462e-15 271-284 
PD00066 13.92 4.462e-15 299-3 12 
PD00066 13.92 2.800e-14 327-340 
PD00066 13.92 2.800e-14 383-396 
PD00066 13.92 2.800e-14 41 1-424 
PD00066 13.92 7.000e-14 355-368 
PD00066 13.92 8.800e-14 439-452 
PD00066 13.92 8.800e-14 495-508 
PD00066 13.92 1.500e-13 551-564 
PD00066 13.92 7.000e- 13 467-480 
pnnnofifi 11 09 7 nnnp-n v^-sifi 

PD00066 13.92 9.500e-13 215-228 
PD00066 13.92 9.500e-13 243-256 
PD00066 13 92 9 500e-13 579-592 
PD00066 13.92 8.615e-10 607-620 
PD00066 13.92 1.600e-09 187-200 


649 


RT OOQfiT 


R ifvMfitiriAl nrntein ^9Rp nrntpinc 


BL00961B 1 1 24 7 429e-37 67- 
100 BL0O961A 9 90 4 079e-26 
42-66 




rt nnsRs 


RiHrtcnmal nrntpin nrnfpinQ 


RT 00*585 A 98 43 1 391e-40 103- 
155 BL00585B 18.78 3.250e-30 
193-230 


647 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 9.400e-10 181-192 


648 


PR00876 


NEMATODE METALLOTHIONEIN 
SIGNATURE 


PR00876C 6.15 9.229e-09 112- 
126 


652 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PDO1066 19.43 5.941e-27 29-68 


653 


BL00047 


Histone H4 proteins. 


BL00047A 13.53 1 .000e-40 2-41 
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BL00047B6.5I 1.429e-40 41-74 
BL00047C 12.18 1.310e-38 74- 
104 


654 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.109e-25 30-69 


655 


BL01115 


G TP-binding nuclear protein ran proteins. 


BL01115A 10.22 3.483e-17 19-63 


657 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8.286e-l0 31-40 


658 


BL00125 


Serine/threonine specific protein 
phosphatases proteins: 


BL00125B 21.48 1.000e-40 89- 
135 BL00125C 19.97 1.000e-40 
153-200 BL00125D33.il l.OOOe- 
40 213-268 BL00125A 14.83 
8.94le-38 47-84 


659 


PD00066 


PROTEIN ZINC-FINGER METAL - 
BIND! 


PD00066 13.92 8.200e-16 492-505 
PD00066 13.92 9.308e-15.380-393 
PD00066 13.92 6.000e-13 352-365 
PD00066 13.92 7.000e-13 240-253 
PD00066 13.92 7.500e-13 268-281 
PD00066 13.92 7.500e-13 408-421 
PD00066 13.92 2.174e-ll 464-477 
PD00066 13.92 1.000e-l 0 436-449 


660 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.189e-26 29-68 


661 


BL00795 


Involucrin proteins. 


BL00795C 17.06 7.882e-15 193- 
238 BL00795C 17.06 3.797e- 13 
187-232 BL00795C 17.06 5.014e- 
13 188-233 BL00795C 17.06 
4.506e-l 2 196-241 BL00795C 
17.06 7.896e- 12 191-236 
BL00795C 17.06 1.667e-ll 185- 

230 BL00795C 17.06 2.000e-l 1 
198-243 BL00795C 17.06 3.778e- 
11 171-216 BL00795C 17.06 

6.1 1 le-I I 197-242 BL00795C 
17.06 6.444e-ll 194-239 
BL00795C 17.06 8.000e- 11 189- 
234 BL00795C 17.06 8.556e-l 1 
192-237 BL00795C 17.06 L733e- 
10 195-240 BL00795C 17.06 
2.779e-10 184-229 BL00795C 
1 7.06 4.035e- 10 199-244 
BL00795C 17.06 5.081e-10 186- 

231 BL00795C 17.06 6.965e-10 
190-235 BL00795C 17.06 2.700e- 
09 200-245 BL00795C 17.06 
5.800e-09 175-220 BL00795C 
17.06 6.500e-09 182-227 
BL00795C 17.06 6.600e-09 201- 
246 BL00795C 17.06 6.600e-09 
202-247 BL00795C 17.06 6.600e- 
09 208-253 


662 


BL00469 


Nucleoside diphosphate kinases proteins. 


BL00469 22.22 1.000e-40 149-204 


663 


BL01160 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.411e-U 331- 
385 


664 


BL00601 


Tryptophan pentad repeat proteins (IRF 
family) proteins. 


BL00601A 20.29 5.500e-23 7-46 
BL00601B 20.92 3.631e-13 69-98 


665 


BL00082 


Extradiol ring-cleavage dioxygenases 
proteins. 


BL00082A 19.07 8.6 15e- 12 49-72 


666 


DM01537 


kw SKI2 W SKI2 NUCLEOLAR 


DM01537B 21.63 4.073e-37 834- 
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HELICASE. 


881 DM01537B 21.63 9.750e-2I 
1669-1716 DM01537A 15.14 
8.650e-18 698-718 DM01537A 
15.14 6.766e-12 1537-1557 


667 


DM01537 


kw SKI2W SKI2 NUCLEOLAR 
HELICASE. 


DM0 1537B 21.63 7.923e-38 820- 
867 DM0l537B2L63 9.750e-21 
1655-1702 DM01537A 15.14 
8.650e- 18 684-704 DM01537A 
15.14 6.766e-12 1523-1543 


669 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 6.786e-24 849- 
880 BL00107B 13.31 6.727e-13 
916-932 


670 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84'9.735e-27 37-89 


671 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.57 le- 12 432^75 


676 


PR00861 


ALPHA-LYT1C ENDOPEPT1DASE 
SERINE PROTEASE (S2A) 
SIGNATURE 


PR00861E 9.88 2.385e-09 206- 
221 


678 


BL00225 


Crystallins beta and gamma 'Greek key' 
motif proteins. 


BL00225B 18.06 7.51 7e-24 1805- 
1840 BL00225B 18.06 8.297e-20 
1987-2022 BL00225B 18.06 
2.575e-19 1896-1931 BL00225B 
18.06 8.200e-19 175-210 
BL00225B 18.06 8.200e-19 1698- 
1733 BL00225B 18.06 4.808e- 14 
73-1 OR RT 0099 18 06 4 RflRp- 
14 1596-1631 BL00225B 18.06 
5.500e-14 2077-2112 BL00225A 
13 R9 S R9Qp-19 9043-9064 
BL00225A 13.82 3.127e-09 1759- 
1780 


679 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 4.240e-10 169- 
184 PR00320A 16.74 6.294e-10 
169-184 


680 


BL00243 


Integrins beta chain cysteine-rich domain 
proteins. 


BL00243I 31.77 1.143e-l 1 172- 
215 


681 


PR00852 


XERODERMA PIGMENTOSUM 
GROUP D PROTEIN SIGNATURE 


PR00852H 5.90 1.000e-29 612- 
635 PR00852E8.14 3.769e-27 
348-371 PR00852Dli.38 8.875e- 
27 309-331 PR0'J852B 11.08 

9 RfMV 95 94Q-9c Q PR00R59I 
17 26 3 500e-95 83-704 
PR00852F 11.85 5.909e-24 379- 
398 PR00852G i6.19 4.462e-23 
468-486 PR00852C8.81 9.143e- 
23 284-303 


Ooz 




f~l T-iTVitfM'n tramma cnVmnit rvrnfilp 

Vj~UI IHCIII gdJlLLild oUUUillL piUlilV. 


BL50058 2723 1 375e-35 15-63 


685 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
ramiiy z proicma. 


BL00972A 1 1.93 7.500e-20 40-58 
BL00972D 22 55 3 903e-16 300- 
325 BL00972B9.45 1.000e-13 
120-130 BL00972E 20.72 5.500e- 
1 1 325-347 


687 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.273e-14 98- 

13R 

1 JO 


fiRR 

Uoo 


R1 ,00^88 


Prn tea some A-tvne subunits nroteins 


BL00388A 23.14 1.000e-40 8-54 
BL00388B 31.38 3.864e-33 66- 
108 BL00388D 20.71 1.000e-21 
153-184 BL00388C 18.79 8.147e- 
16 126-148 


689 


PD02796 


PROTEIN STEROL CARRIER LIPID- 


PD02796B 20.92 1.105e-15 347- 
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TRAN. 


394 


691 


PD01572 


PHOTOSYSTEM II REACTION 
CENTRE T PROTEIN PHOTOS. 


PD01572 8.77 4.083e-09 1-31 


6Q9 


rt ooo9R 


7\t\p finow f 9T-T9 tvn^ rlfimatn nrntWn^ 


BL00028 16 07 7 600e-10 488-505 


694 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013A 25.14 9.357e-33 527- 
563 BL01013D 26.81 8.235e-23 
814-858 BLOI013C9.97 6.2lle- 
14615-625 BL01013B 11.33 
3.605e- 13 592-603 


695 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 


PD00289 9.97 3.571e-13 164-178 
Pr>ft09fl n 9 97 % 650e-ll 9147- 
2161 PD00289 9.97 2.552e-09 23- 
37 


698 


PR00161 


NICKEL-DEPENDENT 
HYDROG ENASE/B-TYPE 
CYTOCHROME SIGNATURE 


PR00161C 9.51 4.930e-09 282- 
302 


/UU 




JL I OUZj 1 1VLC \J ol\JfN/\ 1 UXVJD 


PR 00749 F M 61 R 6*^-11 1T9- 

156 PR00749H 8.22 3.68 le-12 
173-194 PR00749B 16.54 1.419e- 
1 1 48-70 PR00749C 7.26 3.060e- 
1172-91 PR00749A 10.33 
4.8 15e-10 24-45 


703 


PR00704 


CALPAIN CYSTEINE PROTEASE (C2) 
FAMILY SIGNATURE 


PR00704I 9.52 1.000e-29 476-505 
PR00704D 11.05 2.500e-27 132- 
158 PR00704E 12.55 5.500e-27 
162-186 PR00704F 13.61 l.OOOe- 
22 187-215 PR00704G 13.87 
I.zj/e-21 31 f-3jy rKUU/U4H 
13.38 8.138e-21 367-385 

DT? r\f\H(\A A 1 A <!9 0 nC Q 10 07 5 1 

rKlJU/U4A l4.0o Z. IZDe-iy Z /-J 1 
PR00704C 11.88 I.257e-I7 96- 
113 PR00704B 17.94 1.833c-15 
72-95 


705 


PR00859 


PROKARYOTE METALLOTHIONEIN 


PR00859C 7.06 2.776e-09 94-1 1 1 


706 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 9.58 le-26 369- 

416 RF 00996R 91 Rfi ^ 9S0p-94 

203-251 BL00226C 13.23 8.269e- 
91 968-990 RT 00926A 19 77 
8.200e-14 103-118 


707 


PRono? i 


^MAT T PRO! TNF-RIf H PROTFIN 
SIGNATURE 


PR000^1A4 31 2 440e-102-15 


708 


BL00361 


Ribosomal protein S10 proteins. 


BL00361B 18.34 5.101e-10 82- 
105 


709 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 2.200e-102-15 


Tin 

710 


dLUOj 14 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


RT 00^14^ 17 41 X 419a 97 Ififl- 

197 BL00514E 14.28 8.909e-l6 
919-9^6 RT 00S14H 14 0*5 1 S51e- 
15 317-342 BL00514G 15.98 
7.750e-15 284-3 14 BL00514D 
15.35 4.789e-10 201-214 


/ll 




PROTFTTsI HTPAQF nOTvAA T"M 
rtSXJ 1 ill IN Kj l rAoD LIWIVI/YIIN 

ACTIVATION 


PD00930R 11 79 R 714p_19 49-90 


714 


BL00400 


LBP / BPI / CETP family proteins. 


BL00400C 24.53 6.029e-17 158- 
202 BL00400D 23.26 2.080e-14 
222-259 BL00400A 21.59 1.600e- 
10 27-59 


715 


BL01154 


RNA polymerases L / 13 to 16 Kd 


BL01154B 24.55 5.500e-36 40-76 
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ID 

NO: 


NO. 












RT 07 1 ^4A IK 70 1 OOftf*-?? 10-40 


716 


PD01066 


PROTEIN ZINC FINGER ZINC- 

FrMHFR MPT AT -RTTsTDTNG NT F 


PD01066 19.43 9.786e-32 10-49 


717 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.206e-14 77- 
102 BL00215A 15.82 8.412e-10 
175-200 


719 


BL00309 


Vertebrate galactoside-binding lectin 
proteins. 


BL00309C 18.65 2.241e-09 62-87 


lib 


BLUOoo / 


Aldehyde dehydrogenases glutamic acid 
proteins. 


T>T AA/COTC O ^ 17 7 1 16a 11 7<£ 

316 BL00687D 26.00 5.333e-28 
151-198 BL0G687B 17.54 3.647e- 

zO J7-ol dLUUoo Ik, z4. J J 

6.087e-22 96-133 BL00687F9.55 
7 <;nn<» 1 1 iv> irsi 


727 


DM01354 


kw TRANSCRIPTASE REVERSE II 
ORF2. 


DM01354N 13.17 1.000e-40 129- 
174 DM0 13540 8.73 6.605e- 15 
180-226 


734 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCrUM-BI. 


PD00301A 10.24 6.400e-09 101- 
112 


735 


BL01024 


Protein phosphatase 2A regulatory 
subunitPR55 proteins. 


BL01024A 10.26 1.000e-40 22-69 
BL01024B 8.91 1.000e-40 86-127 
BL01024C 7.80 l.000e-40 146- 
185 BL01024D 13.22 i.000e-40 
1 85-222 BL0 1 02 4E 1 1 .96 1 .000e- 
40 222-266 BL01024F9.42 

1 f\(\f\a^/l(\ 7« I'll TIT rtlAO/in 

1 .UUUe-4U ZOO- J 1 / U-LU 1 UZ*Hj 

11.09 1.000e-40 317-349 

h>L.UlU/4rl Ji.oo l.UUue-4U Joy- 

442 


736 


PF0091:> 


Trypanosorne variant surface 
glycoprotein. 


DTTAn0 1 in 1 1 Ofk 7 7 1(\a 1 fl 7/1 < 1 

rrUuylJlJ 11. i/U /. IJUe-lu z4-3 1 


737 


PR00700 


PROTEIN TYROSINE PHOSPHATASE 

MCjNA 1 UKfc 


PR00700D 12.47 2.200e-09 82- 
lUl 


740 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 

CT/TKT A TT TD P 
OlOJNAI UKt 


PR00320C 13.01 1.600e-09 68-83 
rxv.uu.3ZUA 10. /'f /.jooe-u? oo-oj 


743 


PR00871 


DNA 

NUCLEOTIDYLEXOTRANSFERASE 
(TDT) SIGNATURE 


PR00873G 14.48 8.000e-09 178- 
201 


745 


BL00518 


•Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 2.286e-10 33-42 


749 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 5.200e-15 221- 
246 BL00215A 15.82 /.oloe-14 
20-45 BL00215A 15.82 8.85Ie-Il 
123-148 BL00215B 10.44 9.526e- 

11 07-5Z JtSlwUUZl JI> 1U.*W 

7.300e-09 272-285 BL00215B 

Iv/.H 4 ? o.-JvUC-US' 1UJ-A / O 


751 


BL50002 


Src homology 3 (SIB) domain proteins 
profile. 


BL50002A 14.19 1.000e-14 370- 
408-422 


752 


BL00353 


HMG1/2 proteins. 


BL00353B 1 1.47 3.089e-12 390- 
440 


753 


PF00622 


Domain in SPIa and the RYanodine 

TJ pp prvtrvr 
JtvCL/CpLUI . 


PF00622B 2 1 .00 4.2 14e- 14 47-69 


754 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 8.941e-10 66-78 


755 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 7.750e-19 392- 
415 PR00926C 16.07 5.935e-17 
253-274 PR00926D 10.53 2.059e- 
15 301-320 PR00926E 11.70 
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NO 


DESCRIPTION 


RESULTS* 








4.97 le- 15 344-363 PR00926B 
16.07 9.526e-13 210-225 
PR00926A 10.41 1 514e-12 197- 
211 


7^6 


m oi 1 R7 

DJLAJ no' 


Palrinm-hinHincr FCrF-likf* domain 
proteins pattern proteins. 


BL01 187A 9.98 2.125e-12 324- 
336 BL01187A9.98 4.789e-ll 
377-389 BL01187B 12.04 3.05 7e- 
10 439-455 


7^7 


pfop,6si 


RTR fako known as BR-C/Ttk"! domain 
proteins. - 


PF00651 15.00 4.429C-10 43-56 


758 


PR00055 


HIV TAT DOMAIN SIGNATURE 


PR00055A 8.13 8.855e-09 144- 
156 


759 


PD00066 


PROTEIN ZINC-FINGER METAL- 

DlINUI. 


PD00066 13.92 5.304e-ll 110-123 


/OU 




in or a l l /vv^ruviiiiN i rivu i hun 
SIGNATURE 0 


PR00448D 1? 4? 3 45Se-77 162- 
186 PR00448A 10.74 1.273e-22 
17-S7 PR0044RR 16 01 9 379e-21 
100-118 PR00448C 11.46 l.OOOe- 
20 129-147 


765 


BL01042 


I-Iomoserine dehydrogenase proteins. 


BL01042A 13.29 5.909e-l 1 74-95 


766 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 2.154e-18 26-46 
PR00625B 13.48 9.000e-16 57-78 


/o8 

i 


t>LUU/DZ 


w Mbr - 1 K-o domain proteins. 


Rf 00769 A 71 R S0Oa-?R 1 19- 
140 RT 00769R 16 14 1 7Qle-19 

64-78 BL00762A 23.43 6.625e- 12 
6-43 BL00762C 15.58 4.176e-09 j 
459-472 BL00762D 11.15 9.667e- 
09 210-220 


769 


PR00709 


AVIDIN SIGNATURE 


PR00709A4.60 1.934e-09 1-20 


770 


PR00320 


O-rKUltliN rJJblA WJJ-4U KJirxiAl 
SIGNATURE 


277 PR00320A 16.74 2.853e-10 
262-277 PR00320C 13.01 4.300e- 

5.500e-09 262-277 PR00320A 
1 6 74 6 ?68e-00 5^-70 


111 


PR00019 


LEUCINE-RICH REPEAT 

QFfTMATTrPF 
o lAjrJN A 1 U K~c. 


PR00019B 11.36 8.714e-12 87- 
101 PR00010A 11 10 1 OOOp-10 
90-104 


772 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 110- 
159 


773 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C8.91 6.308e-10 155- 
204 


774 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547F 23.43 3.942e-28 943- 
990 DM00547E 13.94 9.750e-21 
652-675 DM00547B 11.28 
1.818e-18 518-532 DM00547C 
17.30 3.53 le-17 546-568 
DM00547A 12 38 1 273e-ll 497- 
509 DM00547D 11.60 9.200e-ll 
622-636 


776 
i to 


PT?0ft77Q 


fNTOSITOI 1 4 5 -TRIPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14 51 5 147e-09 769- 
792 


111 
lit 


PR00779 


INOSITOL 1 ,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 
765 


m 


PR00779 


INOSITOL 1 ,4, 5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 
765 
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779 


BL01282 


B1R repeat proteins. 


BL01282B 30.49 2.543e-09 6-45 


781 


PR00205 


CADHERIN SIGNATURE 


PR00205B ll.393.H8e-ll 654- 
672 PR00205B ll .39 8.588e-l I 
230-248 PR00205B ll.39 8.527e- 
10 551-569 PR00205B 11.39 
4.203e-09 336-354 


783 


BL00625 


Regulator of chromosome condensation 
(RCC1) proteins. 


BL00625B 17.69 2.167e-19 193- 
227 BL00625A 16.21 5.500e-17 
199-228 BL00625B J 7.69 l.885e- 
16 140-174 BL00625B 17.69 
2.770e-lo 245-279 BL00625A ; 
16.21 9.1 15e-16 251-280 
BL00625A 16.21 6.507e-14 146- 
175 


785 


PF00084 


Sushi domain proteins (SCR repeat 
proteins. 


PF00084B 9.45 7.188e-10 595-607 
PF00084B 9.45 6.400e-09 656-668 


786 


PF00084 


Sushi domain proteins (SCR repeat 
proteins. 


PF00084B 9.45 7.188e-10 595-607 
PF00084B 9.45 6.400e-09 656-668 


787 


BL00826 


MARCKS family proteins. 


BL00826C 7.63 6.738e-09 203- 
230 


788 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 I.310e-14 36-54 
PR00453B 14.65 8.568e-10 75-90 


789 


PR00102 


ORNITHINE 

CARBAMOYLTRANSFERASE 
SIGNATURE 


PR00102B 14.82 5.418e-09 963- 
977 


790 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030B 7.03 5.500e-ll 199- 
209 


791 


BL00415 


Synapsins proteins. 


BL004 1 5N 4 .29 9.5 1 9e- 1 0 393- 
437 BL00415N4.29 2.ll7e-09 
103-147 BL004l5N4.29 3.628e- 
09 97-141 BL004I5N4.29 
5.664e-09 387-431 


795 


PD01066 


PROTEIN zrNC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.091e-36 105-144 


799 


PF00731 


AIR carboxylase. 


PF0073 1C 23. 16 7.333e-35 337- 
380 PF0073 IB 19.47 7.429e-28 
299-336 PF0073IA.19.32 6.333e- 
24 268-297 


804 


BL00170 


Cyclophilin-type peptidyl-prolyl cis-trans 
isomerase signatur. 


BL00170B 20.97 8.071e-09 297- 
337 


805 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 378-389 i 
BL00678 9.67 5. 800e-10 418-429 
BL00678 9.67 8.800e-l 0295-306 


806 


PD01719 


PRECURSOR GLYCOPROTEIN 
SIGNAL RE. 


PD0 17 19A 12.89 7.57 le- 14 290- i 
318 


807 


PR00320 


G-PROTEIN BETA WD -40 REPEAT 
SIGNATURE 


PR00320B 12.19 9.1 00e-09 451- 
466 


809 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 4.462e-12 564- 
595 


810 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 1.3 lOe- 14 36-54 
PR00453B 14.65 8.568e-10 75-90 


814 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.047e-31 16-55 


815 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.047e-31 16-55 


817 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 5.154e-36 125- 
154 PR00193E 19.47 3.919e-18 
179-208 


818 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 


PR00830A8.41 9.571e-ll 115- 



178 



WO 01/57190 



PCT/US01/04098 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






PROTEASE (SI 6) SIGNATURE 


135 


819 


DI Af\1 OiC 


3'5'-cyclic nucleotide phosphodiesterases 
proteins. 


RT 001 9£P 99 07 7 8^7^ OA ^98 

569 BL00126E 35.22 3.714e-15 ! 
669-724 BL00 126D 25.50 1.173e- 

RT 00196R 1 90 
1.000e-l 2 502-514 BL00126A 
27 3 361e-09 461-498 


820 


PR00511 


TEKTEN SIGNATURE 


PR00511B 12.25 8.826e-22 174- 

10^ PPOO^ItA In 791p.11 

155-172 




rt 007^11 


i«iior\iiiA nnr , loAi'ina /"itoof^r^lQ f~l f\ T\ 

stimulators CDC24 family sign. 


RT 00741 R 14 97 9 R00p-1 S 1 1-16 


R99 


PF0ft7R0 


rinmoin fnnnrl in "MTK* 1 H HV f» Vinacpc 
LJUlHalll lUUllll 111 INllN. i **11ivC< Alllcovd, 

mouse citron and yeast ROM. 


PF007R0T 1 4 69 4 R?Se-09 23 1 - 
261 


827 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 5.235e-ll 144- 
163 


828 


BL00326 


Tropomyosins proteins. 


BL00326D 8.76 9.357e-l 1 545- 
586 


829 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A9.37 1.000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E 1 1.33 9.000e- 
30 235-261 PD02448F 14.22 

11.48 3.659e~l8 197-211 
PD02448G 10.73 7.857e-16 305- 

'J 1 9 


830 


BL00720 


Guanine-nucleotide dissociation 
stimulators CDC25 family sign. 


RT n/mrtD 1A ^7 /I <ftftrk 01 AQT. 

507 


fti 1 


TJT Art 1 rt*7 


Protein kinases ATP-binding region 
proteins. 


RT ftO 107 A 1R1Q<<9^p«91 141 

174 BL00107B 13.31 4.214e-10 


832 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 5.787e-l 1 32-57 


833 


no rtrt/i at 
rKl)U49 / 


JNhU 1 KUrHlL LY 1 UoU,L rAL 1 UK 

P40 SIGNATURE 




834 




Tau and MAP proteins tubulin-binding 
domain proteins. 


RT 0099QA 91 ^7 O 1ft OQ 

138 


835 


BL00421 


Transmembrane 4 family proteins. 


BL0042 IE 20.97 2.2 16e-09 1053- 
1083 


836 


BL00795 


Involucrin proteins. 


BL00795B 12.41 7.931e-09 4;5- 
445 


837 


PR00020 


XI i i < T~\/**iX * A TXT OT/~»"VT A TI TO C 

MAM DOMAIN SIGNATURE 


rKUUUzUA lo.l / l.UUUe-17 5 \-d5 
PR00020B 15.52 5.846e-16 68-85 

DPftftft9ftT\ 19 7ft O c./I1a 1^ 1/1*7 

162 PR00020C 13.66 3.483e-13 

Q5-107 PP00090F R f%A& S8fi<»-n 

165-179 


838 


BL50017 


Death domain proteins profile. 


BL50017B 17.60 6.897e-13 1499- 
1515 


839 


PF00850 


Histone deacetylase family. 


PF00850C 14.55 9.542e-09 1352- 

1 160 


840 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 4.500e- 12 44-60 
PF00023B 14.20 7.923e-ll 73-83 

PF00093R 14 90 0 OOOr-10 13Q- 

149 PF00023B 14.20 5.500e-O9 
40-50 


842 


BL01194 


Ribosomal protein L15e proteins. 


BL01194B 13.66 L000e-40 37-85 
BL0I194C 12.35 9250e-40 103- 
138 BL01194A 18.70 7.632e-38 
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2-37 BL01194D 19.02 2.658e-36 
139-178 


843 


BL00610 


Sodium :neurotransmitter symporter 
family proteins. 


BL00610A 17.73 1.000e-40 40-90 
BL00610B 23.65 I.000e-40 104- 
154 BL00610C 12.94 1.000e-40 
2Uo-2jo tJLUUolUb ZU.J4 l.UUUe- 
40 355-398 BL00610F 29.02 
t .000e-40 454-509 BL006 1 0D 
20.97 6.063e-35 272-325 

oLUUolUu 12. oy o.jooC-13 514- 

537 


845 


BL00143 


lasulinase family, zinc-binding region 
proteins. 


HLUU143A 2U.9I 4.3UUe-2U 94- 
121 BL00143C 14.16 5.500e-13 

1/ir oco nr AA 1 A1T> i a A 1 ft rtci„ 

243-zjo dLUUj4Jx> 14.41 y.Ujie- 

10 141-156 


846 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


847 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


848 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824C 14.58 1.000e-40 129- 
167 BL00824D 14.04 6.1 92e-39 
167-202 BL00824B 9.21 2.080e- 
2196-116 BL00824E 12.49 
3.333e- 19 210-226 BL00824A 
13.78 8.650e-14 19-34 


849 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.000e-40 12-51 


850 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.316e-24 10-49 


852 


BL01272 


Glucokinase regulatory protein family 
proteins. 


BL01272B 19.61 6.870e-30 136- 
171 BL01272C 11.68 3.314e-25 
249-274 BL01272A 6.49 1 .23 1 e- 
18 99-117 


853 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 9.341e-20 65- 
106 


854 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 6.850e-ll 140-154 


858 


PR00450 


RECOVERIN FAMILY SIGNATURE 


PR00450C 12.22 3.250e-25 68-90 
PR0O450B 1 1.76 8.125e-23 22-42 
PR00450D 16.58 8.920e-22 92- 

1 1 O T>I> l\i\A .CAT? * A 1 £0 1 ~ 1 A 

112 PR00450b 12.14 I.581e-19 
114-133 PR00450G 15.33 5.500e- 

1 Q 1 £.£. 1 OH DD f\f\A CAT? 1 O *3 A 

I? loo-lo/ r'KUU4jUr 12. JU 
4.375e-15 140-156 PR00450A 
13.58 L857e-14 8-23 


860 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e-27 74-1 17 


866 


BL00477 


AIpha-2-macrogIobulin family thiolester 
region proteins. 


BL00477L 23.51 7.480e-20 54-87 


867 


BL01078 


Molybdenum cofactor biosynthesis 
proteins. 


BL01078B 14J20 1.621e-20 408- 
429 BL01078A 10.16 2.000e-13 
366-379 BL01078D5.99 3.455e- 
11 566-576 BL01078C 10.52 
3.793e-ll 501-513 


868 


T>T All T7 

BL01177 


Anaphylatoxin domain proteins. 


"DT A1 1 *7TTT OA HA C Oftft» lyl AC^i 

rJJLU 1 1 / /fc, 2U.04 o.oUUe-24 462- 
489 BL01177C 17.39 5.333e-19 
416-435 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.900e-15 441-459 


869 


BL01177 


Anaphylatoxin domain proteins. 


BL01 177E 20.64 5.800e-24 415- 
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442 BL01177C 17.39 5.333e-19 
369-388 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.900e- 15 394-412 


871 


BL50007 


Phosphatidylinositol-specific 
phospholipase X-box domain proteins 
prot. 


dL!>UUU/A Ly.ol l.UUUe-4U izz- 
368 BL50007D 19.54 1.000e-40 
joy-Oil dLjUUU /Jt> l\J.y\) o. /uue- 
36 383-421 BL50007E 25.63 

0 CI^Ip 11 74R 7RS FIT ^OOCilC 
8.97 5.200e- 19 452-469 


O 12. 


□ i nno'7'7 
t>L»uuy l L 


UDitjUiun carooxyj-ieriiiiiidi nyuroidbcb 
idmny z. pro te Li ii>. 


RT 0n07?n 7? SS 7Sftp-17 00- 

1 1 S 
j j j 


874 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1.65 4.250e-09 370- 


877 


BL00741 


Guanine-nucleotide dissociation 
stunuiators uuuz4 larmiy sign. 


BL00741B 14.27 5.500e-13 1343- 


0*70 

5/0 


DM002 1 5 


HKULlNxi-KiCrl rKU 1 xiLIN J . 


pnv/rnn7 i <i 10/117 ^ o no to q ^ 


881 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807E 10.90 4,702e-09 358- 
407 


882 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.188e-37 8-47 


885 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 8.071e-09 10-26 


886 


PR00372 


BIOPTERIN-DEPENDENT 
AROMATIC AMINO ACID 
HYDROXYLASE SIGNATURE 


PR00372B 10.30 9.308e-27 225- 
248 PR00372A 13.39 7.000e-24 
134-154 PR00372E 12.62 2. 125e- 
23 360-380 PR00372C 7.90 
3.025e-22 289-309 PR00372F 
13.09 6.333e-21 395-414 
PR00372D 10.22 1.000e-19 329- 
348 


887 


BL00301 


GTP-binding elongation factors proteins. 


BL00301B 20.09 2.800e-24 103- 
Uj r>LUU3ULA 12Al 4.J10e-IJ 
21-33 


888 


T» T f\r\ C 1 o 

BL00518 


Zinc finger, C3HC4 type (RING ringer), 
proteins. 




889 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.906e-26 6-45 


890 


DM00179 


w KINASE ALPHA ADHESION T- 
CELL. 


DM00179 13.97 7.652e-09 113- 
125 


892 


BL01022 


PTR2 family proton/oligopeptide 
symporters proteins. 


BL0 1 022B 22 . 1 9 6.0 1 6e- 14 72- 

no or a i ni">E? 11 c i i i T3„ i o 

Uo bLUlUZzJb 25.jl I.l/Je-lz 
472-508 BL01022A 11.58 9.135e- 

Iz 4Z-01 UL.U W2.2D J.4j->e- 

11 199-212 


893 


PD02407 


3 -BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGL YCER. 


PD02407K 12.59 6.529e-10 360- 
383 


894 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGL YCER. 


PD02407K 12.59 6.529e-l0 360- 
383 


895 


PR00237 


RHODOPSIN-L1KE GPCR 
SUPERFAMILY SIGNATURE 


PR00237B 13.50 9.100e-14 116- 
138 PR00237F 13.57 1.360e-13 
312-337 PR00237G 19.63 9.069e- 
13 353-380 PR00237E 13.03 
7.120e-12 243-267 PR00237D 

O./H H.l JuC"l 1 17H-Z.1U 

PR00237A 11.48 4.375e-ll 83- 
108 


896 


BL00129 


Glycosyl hydrolases family 3 1 proteins. 


BL00129D 16.76 8.258e-26 634- 
678 BL00129A 26.21 1.720e-25 
384-430 BL00I29E 22.60 4.857e- 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








23 698-734 BL00129C 15. 12 
1.750e-22 596-624 BL00129B 
19.19 5.891e-18 495o22 
BL00 1 29F 26. 1 9 7.545e- 15 814- 
852 


897 


BL00598 


Chromo domain proteins. 


BL00598 14.45 L220e-13 9-31 


898 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 6.000e-09 396-405 


899 


PD01101 


INHIBITOR HEAVY CHAIN 
CHANNEL IN. 


PD01101B 21.53 l.OOOe-40 274- 
327 PD01 101 D 24.45 1.000e-40 
457-512 PD01 101 A 18.25 6.268e- 
23 83-117 PD01101C 12.69 
1.237e-16 366-386 PD01101E 
6.73 7.750e-12 566-576 


900 


PR00600 


PROTEIN PHOSPHATASE PP2A 55KD 
REGULATORY SUBUNIT 
SIGNATURE 


PR00600A 1 1 .6 1 5.979e-09 3 1 -52 


901 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.1 l6e-3 124-63 


903 


BL01I15 


G TP-binding nuclear protein ran proteins. 


BL0 1 11 5A 1 0.22 1 .509e- 1121-65 


906 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.174e~13 539- 
572 DM00215 19.43 4.750e-12 
549-582 DM00215 19.43 9.824e- 
11 551-584 DM00215 19.43 
2.929e-l 0 548-581 DM00215 
19.43 4.054e- 10 550-583 
DM00215 19.43 5.339e- 10 552- 
585 DM00215 19.43 7.1 07e- 10 
544-577 


907 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 6.276e-12 314- 
332 


908 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.950e-17 1125- 
1156 


909 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.950e-17 1118- 
1149 


910 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 8.560e-13 150- 
181 


911 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 8.560e-13 150- 
181 


912 


PF00856 


SET domain proteins. 


PF00856A 26.34 4.553e-l 1 243- 
280 


913 


PF00628 


PHD-S*ger. 


PF00628 15.84 6.400e-13 197-212 


914 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.000e-27 435- 
459 PR00962G 15.71 4.086e-26 
593-618 PR00962B 11.98 9.122e- 
26 296-319 PR00962A 13.28 
6.143e-22 15-34 PR00962C8.00 
4.000e-21 348-369 PR00962F 
12.39 9.769e-21 552-572 
PR00962H 13.32 2.636e-20 623- 
643 PR009621 11.68 9.786e-20 
692-712 PR00962E8.812.915e- 
18 515-534 


915 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.00Ue-27 365- 
389 PR00962G 15.71 4.086e-26 
523-548 PR00962A 13.28 6.143e- 
22 15-34 PR00962C8.00 4.000e- 
21 278-299 PR00962F 12.39 
9.769e-2 1482-502 PR00962H 
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SEQ 

IT* 

NO: 


ACCESSION 


DESCRIPTION 


RESULTS* 








PR00962I 1 1.68 9.786e-20 622- 
642 PR00962E 8.81 2.915e-18 
445-464 


916 


BL00134 


Serine proteases, trypsin family, histidine 
proteins. 


BL00134A 11.96 5.886e-14 90- 
107 


ftl 7 
91 / 




LIM domain proteins. 


RI 00478R 14 79 R 193e-1 3 91 1- 
226 BL00478B 14.79 6.712e-10 
271-286 


918 


PR00049 


WILMS TUMOUR PROTEIN ' 
SIGNATURE 


PR00049D 0.00 5.729e-09 973- 
988 


922 


BL00150 


Acylphosphatase proteins. 


BL00150 25.33 1.000e-40 37-84 


924 


DM00031 


IMMUNOGLOBULIN V REGION. 


DM00031B 15.41 8.063e-09 79- 
1 1 i 


925 


BL00072 


Acyl-CoA dehydrogenases proteins. 


BL00072D 30.08 2.837e-24 280- 
331 BL00072E 24.12 8.200e-24 
368-41 1 BL00072C 25.30 7.873e- 

OA oo< 7£7 RT 0Aft77tt Q Aft 

6.049e-12 183-196 


927 


BL00237 


G-protein coupled receptors proteins. 


BL00237C 13.19 1.692e-13 229- 

ZDO dLaj\jz.d IJ\ x/.Oo 0.00 /e-1 J 

90-130 BL00237D 11.23 9.57 le- 

1 1 900-107 


928 


BL01033 


Globins profile. 


BL01033A 16.94 7.923e-l 8 25-47 
BL01033B 13.81 1.000e-l5 93- 
105 


929 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 8.714e-l3 203- 

OC1 


932 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 353- 
397 BL004 1 5N 4.29 2. 1 1 7e-09 
63-107 BL00415N4.29 3.628e-09 
57-101 BL00415N4.29 5.664e-09 
347-391 


933 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 I.000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 

i co i on nnno a a OT2 i i n a nn/\„ 

152-189 rD02448h 11.33 9.000e- 
30 223-249 PD02448F 14.22 

lL48 3.659e-18 197-211 
pnn?dd8n in 7i 7 fK7f»-ifi 9qi. 

306 




JJMUU191 


SPAC8A4.05C DAUNORUBICIN. 


175 


935 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01 1 15A 10.22 4.696e-10 67- 
111 


936 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 8.138e-14 865- 
895 


937 


PR00762 


CHLORIDE CHANNEL SIGNATURE 


PR00762A 14.22 4.000e-22 1 83- 
201 PR00762C9.29 1.000e-21 
268-288 PR00762E 12.07 3.250e- 

OA COA COO TJT>AAO£Or\ 1 1 OA 

20 520-537 PKU0702D 1 1 .29 
1 nnftn 1Qyl7rt_/IQl DDAAo/roc 

l .uuue- l y 4 / u-4y j fkuu / ozr 
15 12 1 429e-19 538-558 
PR00762B 12.12 1.818e-18214- 
234 PR00762G 14.13 3.455e-17 
577-592 


938 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.500e-25 291-334 


939 


DM01111 


4 kw PHOSPHATASE 


DM01 11 IE 17.28 1.568e-10248- 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






TRANSFORMING 6 IK PDF1. 


297 DM011 HE 17.28 5.168e-10 
659-708 DM01 11 ID 16.76 
5.263e-09 279-325 DM01 11 1M 
10.67 8.674e-0991 1-935 


940 


BL00107 


Protein kinases A TP-binding region 
proteins. 


BL00107B 13.31 1.000e-14 293- 
309 BL00107A 18.39 6.760e-13 
229-260 


942 


BL01I60 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.832e- 11 543- 
597 


943 


PD01066 


PROTEIN ZINC FINGER ZING- 
FINGER METAL-BINDING NU. 


PD01066 19.43 3.500e-35 8-47 


945 


BL00989 


Clathrin adaptor complexes small chain 
proteins. 


BL00989B 26.51 1.000e-40 66- 
117 BL00989A 11.66 1.000e-13 
5-19 


946 


PR00178 


FATTY ACID-BINDING PROTEIN 
SIGNATURE 


PR00178D 13.52 9.571e-09 450- 
469 


947 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B 7.11 4.857e-09713- 
724 


948 


PF00628 


PHD-finger. 


PF00628 15.84 8.4 12e- 14 201-216 


951 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 2.050e-10 180- 
230 


952 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 4.300e-l 1 26-49 
PR00926F 17.75 6.348e-09 134- 
157 


955 


PF00109 


Beta-ketoacyl synthase. 


PF00109 13.08 2.846e-12 342-357 


957 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE 


PR00069A 16.01 8.826e-24 26-51 
PR00069B 11.33 l.514e-17 86- 
105 PR00069C 16.03 8.8 16e-14 
155-173 


958 


PF00583 


Acetyltransferase (GNAT) family. 


PF00583A 12.53 5.500e-l0 631- 
642 


961 


PR00328 


GTP-BINDING SARI PROTEIN 
SIGNATURE 


PR00328A 10.62 8.740e~10 7-3 1 


962 


BL00354 


HMG-I and HMG-Y DNA-binding 
domain proteins (A+T-hook). 


BL00354A 3.83 9.438e-10 1489- 
1499 


963 


BL00354 


HMG-I and HMG-Y DNA-binding 
domain proteins (A+T-hook). 


BL00354A 3.83 9.438e-10 1489- 
1499 


964 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e~27 53-96 


965 


PF00992 


Troponin. 


PF00992A 16.67 2.421e-09 581- 
616 


966 


PR00515 


5-HYDROXYTRYPT AMINE IF 
RECEPTOR SIGNATURE 


PR00515D 7.91 5.741e-09 13-33 


967 


BL00579 


Ribosomal protein L29 proteins. 


BL00579B 21.99 5.065e-21 164- 
194 


970 


BL00504 


Fumarate reductase / succinate 
dehydrogenase FAD-binding site 
proteins. 


BL00504C 18.68 2.227e-24 34-59 
BL00504D 10.43 7.261e-21 75-93 


973 


PF00580 


UvrD/REP helicase. 


PF00580A 13.37 4.720e-09 249- 
271 


974 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456F 5.86 1 .000e-l 0 242-254 


975 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.429e-22 99- 
139 


976 


BL00031 


Nuclear hormones receptors DNA- 
binding region proteins. 


BL00031A 19.55 7.158e-33 60-93 
BL00031B 22.25 5.500e-28 94- 
126 


977 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-16 196-209 
PD00066 13.92 8.200e- 16 336-349 
PD00066 13.92 2.385e-15 476-489 | 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








PD00066 13.92 9.308e-15 252-265 
PD00066 13.92 2.800e-14 448-461 
PD00066 13.92 4.600e-14 392-405 
PD00066 13.92 5.200e-14 280-293 
PD00066 13.92 4.000e-13 224-237 
PD00066 13.92 4.429e-12 308-321 
PD00066 13.92 9.571e-12 420-433 
PD00066 13.92 6.870e-ll 168-181 


978 


BL00721 


Formate-tetrahydrofolate ligase proteins. 


BL00721B 13.21 1.000e-40 346- 
401 BL0072 ID 13.90 1.000e-40 
538-592 BL00721E 13.46 l.OOOe- 
40 597-646 BL0072 11 18.79 ! 
2.500e-40 814-860 BL00721H 
2120 8.239e-39 763-8 14 
BL00721A 15.31 9.719e-32 287- 
321 BL00721C 16.92 4.000e-30 
498-535 BL00721F 15.96 8.232e- 
27 660-702 BL00721G 7.97 
3.017e-10 721-734 


981 


PD00126 


PROTEIN REPEAT DOMAIN TPR 
NUCLEA. 


PD00126A 22.53 2.552e-09 180- 
201 


982 


BL00869 


Renal dipeptidase proteins. 


BL00869C 12.58 3.172e-19 59-95 
BL00869E 13.12 9.129e-18 120- 
157 BL00869J 15.60 6.032e-l7 
270-310 BL00869H 11.08 1.840e- 
16 219-242 BL00869G 13.55 
2.543e-l 6 192-214 BL00869F 
12.77 7.031e-14 157-192 
BL008691 12.92 3.274e-12 242- 
270 BL00869D 14.02 5.282e- 10 
95-124 BL00869B 15.55 9.382e- 
10 31-61 


983 


PR00196 


ANNEXIN FAMILY SIGNATURE 


PR00196F 13.89 2.125e-09 92-108 


984 


BL00485 


Adenosine and AMP deaminase proteins. 


BL00485D 30.82 2.427e-10 154- 
209 



* Results include in order: accession number subtype; raw score; p- value; position of signature in amino acid 
sequence 



5 TABLE 4 



SEQ n> 
NO: 


PFAM NAME 


DESCRIPTION 


p -value 


PFAM 
SCORE 


2 


ig 


Immunoglobulin domain 


3.9e-17 


60.3 


3 


HSP90 


Hsp90 protein 


0 


1548.4 


6 


tsp_l 


Thrombospondin type 1 domain 


0.002 


22.1 


7 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


6.7e-08 


27.3 


9 


PWWP 


PWWP domain 


8.1e-16 


66.0 


12 


Clq 


Clq domain 


1.7e-26 


101.5 


13 


Clq 


Clq domain 


2e-20 


81.3 


14 


Aa_trans 


Transmembrane amino acid 
transporter protein 


2.7e-42 


153.9 


15 


E1-E2 ATPase 


E1-E2 ATPase 


6.3e-124 


412.2 


16 


trypsin 


Trypsin 


12e-87 [ 


278.6 


17 


ig 


Immunoglobulin domain 


7.6e-12 


43.2 


18 


lectin c 


Lectin C-type domain 


0.0003 


21.2 


20 


Alpha_L_fiicos 


Alpha-L-fucosidase 


1.2e-217 


736.5 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


22 


pkinase 


Eukaryotic protein kinase domain 


3.3e-87 


303.1 


23 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


24 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


25 


ank 


Ank repeat 


5.5e-14 


59.9 


27 


pkinase 


Eukaryotic protein kinase domain 


I.5e-100 


347.4 


28 


spectrin 


Spectrin repeat 


4e-57 


203.2 


29 


spectrin 


Spectrin repeat 


4e-57 


203.2 


30 


WD40 


WD domain, G-beta repeat 


1.2e-07 


38.8 


33 


rrm 


RNA recognition motif. 


l.le-17 


72.2 


34 


rrm 


RNA recognition motif. 


l.le-17 


72.2 


36 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


3e-36 


117.3 


37 


ank 


Ank repeat 


5.9e-25 


96.3 


38 


SRF-TF 


SRF-type transcription factor 


1.4e-36 


133.9 


40 


alk__phosphatase 


Alkaline phosphatase 


0 


1034.9 


44 


zf-C2H2 


Zinc finger, C2H2 type 


8.6e-103 


354.9 


45 


sugartr 


Sugar (and other) transporter 


3.1e-08 


40.3 


47 


7tm_2 


7 transmembrane receptor (Secretin 
family) 


6.4e-79 


275.6 


50 


zf-C2H2 


Zinc finger, C2II2 type 


1.3e-98 


341.0 


51 


filament 


Intermediate filament proteins 


1.2e-176 


600.3 


52 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.7e-10 


37.7 


53 


Cadherin_C_ter 
m 


Cadherin cytoplasmic region 


1.9e-94 


327.2 


54 


S_100 


S-100/ICaBP type calcium binding 
domain 


5.2e-18 


73.3 


58 


mositol_P 


Inositol rnonophosphatase family 


5e-13 


49.8 


59 


7tmJ 


7 transmembrane receptor (rhodopsin 
family) 


8.8e-46 


147.6 


60 


KunitzJBPTI 


Kunitz/Bovine pancreatic trypsin 
inhibito 


3.7e-47 


148.6 


62 


DAD 


DAD family 


2.5e-74 


260.3 


63 


MOZSAS 


MOZ/SAS family 


5.9e-133 


455.1 


64 


MOZ SAS 


MOZ/SAS family 


1.7e-123 


423.6 


65 


ras 


Ras family 


9.3e-89 


308.3 


67 


Hamlpjike 


Haml family 


3.7e-49 


176.7 


68 


7tmJ 


7 transmembrane receptor (rhodopsin 
family) 


5.2e-39 


126.1 


70 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-112 


387.3 


71 


Peptidase_M41 


Peptidase family M41 


1.2e-110 


381.0 


72 


abhydrolase 


alpha/beta hydrolase fold 


9.8e-05 


26.5 


81 


K_tetra 


K+ channel tetramerisation domain 


0.022 


-16.8 


82 


pkinase 


Eukaryotic protein kinase domain 


5e-49 


176.3 


84 


AAA 


ATPases associated with various 
cellular act 


1.3e-77 


271.3 


85 


homeobox 


Homeobox domain 


L4e-28 


108.3 


87 


TGF-beta 


Transforming growth factor beta like 


6/7e-68 


210.2 


91 


mi to carr 


Mitochondrial carrier proteins 


4.6e-57 


198.5 


95 


adenylatekinase 


Adenylate kinase 


l.le-15 


60.0 


96 


ig 


Immunoglobulin domain 


4.1e-20 


69.8 


99 


CNH 


CNH domain 


3.4e-120 


412.7 | 


100 


bomeobox 


Homeobox domain 


7.4e-32 


119.3 


101 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-47 


170.8 


102 


zf-C2H2 


Zinc finger, C2H2 type 


4.4e-89 


309.4 


103 


dynamin 


Dynamin family 


1.4e-150 


513.6 


104 


lectin c 


Lectin C-type domain 


4.2e-15 


63.6 


105 


lectin c 


Lectin C-type domain 


4.2e-15 


63.6 


108 


metalthio 


Metallothionein 


2e-25 


97.9 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


rJr AM 
SCORE 


1 1 o 
1 1Z 




TJcn907i»ln)m r^n/cfn ) $ I n Famil\/ 


9 fip-9f) 


77 7 


1 Id 


PIT TQ 

Jcr lo 


jiiongdiioii Lauiur i o 




-cZ. 1 . 1 


1 10 


sugar_tr 


0 1 1 r f ah/4 /~\ t~r> i h*o n cn Arf at 

OUgaT ^aJJU UulCl^ U allbpUI Id 


tC"UJ 


<L<LJ . 1 


1 1 0 

1 lo 


catalase 


/^O+O 1 OCA 

i^aiaiase 


n 
u 


1 1 Q 

1 i JO.7 


1 in 


ULH 


Ubiquitin carboxyl-terminai 

hvHrntacp famil 

\iy ULl UlOQVj 1CLLUJ1 




94 4 


122 


metalthio 


Metal lothionein 


2.8e-25 


97.4 


lZJ 


adh short 


snon cnaui aenyurogenase 


1 .OC-*»J 


1 64 fi 


Izo 




jvkad dox 


7 0p-9S 




lZ / 


u-aipna 


o -protein aipna suounu 


1 a.9/10 
i e-z**y 


R41 f) 


128 


mito can" 


Mitochondrial carrier proteins 


2e-65 


227.2 


131 


EF1BD 


EF-1 guanine nucleotide exchange 
domain 


A Oa ^"2 

4.ye-jJ 


1 oy.0 


132 


O Yr 


GYF domain 


4 Op 98 
*t.ye-zo 


in^ 6 


133 


GYF 


GYF domain 


4.9e-28 


106.6 


134 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


z.ie-oj 


1 1 Q 1 
1 ly. 1 


135 


pkinase 


Eukaryotic protein kinase domain 


j.je-ou 


OQQ fi 

zyy.o 


136 


ank 


Ank repeat 


z.ze-zy 


111 1 

11 1.1 


137 


IL8 


Small cytokines 
(intecrine/chemokine), inter 


J . i e- 1 o 


Oj.Z 


139 


pyridoxai_de C 


Pyridoxal-dependent decarboxylase 
conse 


n nnni i 


ion 
i y.u 


140 


cadherin 


Cadherin domain 


1.3e-88 


307.8 


142 


elhand 


hr nana 


j- /e-3J 


1Z3.U 


143 


Acyltransferase 


Acyltransferase 


ze-zy 


1 1 1 o 
1 1 1 -Z 


146 


cytochromec 


Cytochrome c 


l. /e-3J 


lz4. / 


147 


pkinase 


Eukaryotic protein kinase domain 


23e-86 


300.3 


148 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


L7e-09 


45.0 


149 


aldojcetred 


Aldo/keto reductase family 


7.4e-189 


640.8 


150 


homeobox 


Homeobox domain 


3.2e-08 


38.7 


151 


PseudoU_synth_ 
1 


tRjNA pseudouridine synthase 


4.7e-57 


ZUj.U 


152 


abhydrolase 


aJpna/beta hydrolase tola 


1 . / e-3 1 




153 


PDZ 


PDZ domain (Also known as DHR or 

ULAjr ). 


1 1 o. Aft 


43. o 


156 


PHD 


PHD-finger 


7,6e-15 


62.8 


157 


fh3 


Fibronectin type III domain 


U.U1!> 


zi .y 


158 I homeobox 


Homeobox domain 


Z. Jv-Z f 


1 U4. 1 


160 PWI 


r wi aomam 




yj.o 


162 


DnaJ 


DnaJ domain 


2e-06 


34.8 


164 


Cbl_N 


ldl proio-oncogene jN-ieimmdi 
domain 


8p 1 17 


H\J I.J 


166 


metalthio 


MetaLlothionein 


j . i e-zo 


inn ^ 


167 


LRR 


Leucine Rich Repeat 


0.00069 


26.3 


169 


fibrinogenC 


Fibrinogen beta and gamma chains, 
C-term 


< io 1 on 


C 1 1 A 

Dl 1.4 


170 


fibrinogen_C 


Fibrinogen beta and gamma chains, 

k^-lCl 111 


C 1„ 1 OA 


0 1 1 .4 


171 


fibrinogen_C 


rionnogen oeia duu gamma cnains, 
i^-ierm 


1 p- 1 4Q 


J 1 u.o 


173 


homeobox 


Homeobox domain 


1 c a on 


1 1 J .0 


174 


FYVE 




7.4e-28 


103.8 


175 


GRIP 


GRIP domain 


3.9e-08 


40.5 


182 


pkinase 


Eukaryotic protein kinase domain 


3.4e-71 


250.0 


185 


CAP GLY 


CAP-Gly domain 


5.6e-51 


182.8 


186 


TBC 


TBC domain 


2.2e-50 


180.8 


187 


TBC 


TBC domain 


2^e-50 


180.8 
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NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


188 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


4e-13 


57.0 


189 


Kelch 


Kelch motif 


5.2e-106 


365.6 


190 


Tropomyosin 


Tropomyosins 


3.8e-171 


535.4 


192 


Rieske 


Rieske [2Fe-2S] domain 


0.0016 


18.5 


199 


ig 


Immunoglobulin domain 


5.9e-19 


66.1 


202 


EGF 


EGF-like domain 


3.4e-54 


193.5 


203 


trefoil 


Trefoil (P-type) domain 


le-24 


95.5 


204 


TBC 


TBC domain 


8.5e-38 


139.0 


205 


efhand 


EF hand 


0.0096 


22.6 


206 


ISK_Channel 


Slow voltage-gated potassium 
channel 


0.0031 


8.1 


207 


trefoil 


Trefoil (P-type) domain 


2.9e-48 


173.7 


209 


Ribosomal_S13 


Ribosomal protein S13/S18 


1.2e-78 


274.7 


210 


hemopexin 


Hemopexin 


1.3e-62 


221.5 


213 


TBC 


TBC domain 


2.5e-48 


174.0 


215 


Basic 


Myogenic Basic domain 


4.3e-50 


179.8 


216 


Ribosomal_L24 


KOW motif 


8.2e-23 


89.2 


222 


fh3 


Fibronectin type III domain 


7.3e-141 


481.4 


223 


cofilinADF 


Cofllin/tropomyosin-type actin- 
binding pr 


9.3e-47 


168.8 


224 


efhand 


EFhand 


6.1e-06 


33.2 


225 


Pterin_4a 


Pterin 4 alpha carbinol amine 
dehydratase 


9.3e-42 


152.1 


228 


ABC tran 


ABC transporter 


4.1e-ll0 


379.2 


234 


El DerP2_DerF 

2 


El family 


3.7e-90 


312.9 


235 


El DerP2_DerF 

2 


El family 


1.6e-48 


174.6 


237 


PMP22 Claudin 


PMP-22/EMP/MP20/Claudin family 


1.7e-25 


98.1 


238 


Opiods neurope 
p 


Vertebrate endogenous opioids 
neurope 


1.8e-159 


543.2 


239 


eIF-5a 


Eukaryotic initiation factor 5A 
hypusine 


5.9e-104 


358.8 


240 


Amino_oxidase 


Flavin containing amine oxidase 


2.5e-ll 


37.8 


243 


zf-C2H2 


Zinc finger, C2H2 type 


2.1e-99 


343.6 


244 


Band_7 


SPFH domain / Band 7 family 


2.3e-53 


190.7 


245 


ank 


Ank repeat 


1.6e-88 


307.5 


246 


zf-C2H2 


£inc finger, C2H2 type 


6.7e-49 


175.9 


247 


actin 


Actin 


2.3e-42 


140.3 


248 


ER_lumen_recep 
t 


ER lumen protein retaining receptor 


2.4e-155 


529.5 


250 


PMP22_Claudin 


PMP-22/EMP/MP20/Claudin family 


2.2e-38 


140.9 


252 


Collagen 


Collagen triple helix repeat (20 
copies) 


l.4e-13 


58.6 


255 


C2 


C2 domain 


0.052 


7.8 


257 


CAPGLY 


CAP-Gly domain 


1.4e-20 


81.8 


260 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


261 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


262 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


263 


cofilinADF 


Cofilin/tropomyosin-type actin- 
binding pr 


7.8e-21 


82.6 


264 


Ribosomal LI 4 


Ribosomal protein L14p/L23e 


9.2e-10 


40.6 


265 


SAPA 


Saposin A-type domain 


4.4e-27 


103.4 


266 


SAPA 


Saposin A-type domain 


4.4e-27 


103.4 


267 


ABC tran 


ABC transporter 


9.5e-39 


142.2 


269 


RibosomalJL14 


Ribosomal protein L14p/L23e 


6.2e-62 


219.2 


270 


abhydrolase 


alpha/beta hydrolase fold 


0.042 


-3.3 


272 


ras 


Ras family 


4.3e-87 


302.8 
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273 


rrm 


RNA recognition motif. 


0.074 


14.6 


275 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


2.5e-41 


146.4 


276 


ras 


Ras family 


l.le-67 


238.3 


277 


UCH 


Ubiquitin carboxyl-terminal 
hydrolase, famil 


1.2e-147 


503.9 


278 


START 


START domain 


3.2e-09 


44.1 


279 


WD40 


WD domain, G-beta repeat 


1.8e-27 


104.7 


282 


G-patch 


G-patch domain 


7.8e-22 


86.0 


287 


Anti_proliferat 


BTG1 family 


1.2e-101 


351.0 


289 


KRAB 


KRAB box 


7.1e-21 


82.8 


293 


7tm 3 


7 transmembrane receptor 


3.3e-73 


256.6 


295 


SET 


SET domain 


5e-30 


113.2 


296 


Pyridoxoxidase 


Pyridoxamine 5'-phosphate oxidase 


1.3e-76 


268.0 


297 


rrm 


RNA recognition motif. 


5.4e-45 


162.9 [ 


298 


Ubiejnethyltran 


ubiE/COQ5 methyltransferase family 


6.3e-05 


-96.3 


299 


Ubie_methyltran 


ubiE/COQ5 methyltransferase family 


0.0024 


-118.1 


301 


Cyt_reductase 


FAD/NAD-binding Cytochrome 
reductase 


7.7e-61 


215.5 


302 


G-patch 


G-patch domain 


3.1e-14 


60.7 


307 


7tmJ 


7 transmembrane receptor (rhodopsin 
family) 


7.7e-43 


138.2 


308 


PH 


PH domain 


0.0015 


17.8 


310 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


1.4e-84 


270.8 


311 


Rhodanese 


Rhodanese- like domain 


3.3e-64 


226.7 


312 


tubulin 


Tubulin/FtsZ family 


4.9e-286 


963.6 


314 


SURF4 


SURF4 family 


1.2e-199 


676.6 


325 


IMS 


impB/mucB/samB family 


2e-58 


207.5 


327 


cadherin 


Cadherin domain 


4.3e-91 


316.0 


329 


NAC 


NAC domain 


2.1e-28 


107.8 


330 


IP trans 


Phosphatidylinositol transfer protein 


6.5e-98 


338.7 


332 


TFIIS 


Transcription factor S-D (TFIIS) 


8.8e-05 


29.3 


337 


2f-C2H2 


Zinc fmger, C2H2 type 


3.6e-61 


216.6 


340 


AIRS 


AIR synthase related protein 


4e-32 


120.2 


343 


annexin 


Annexin 


4.6e-80 


279.4 


346 


Stathmin 


Stathmin family 


1.8e-90 


314.0 


347 


Ribosomal_L16 


Ribosomal protein LI 6 


4.6e-09 


34.9 


348 


lactamaseB 


Metallo-beta-lactamase superfamily 


0.012 


-6.0 


351 


efhand 


EFhand 


2.5e-14 


61.0 


353 


lectin c 


Lectin C-type domain 


1.3e-05 


32.1 


354 


WD40 


WD domain, G-beta repeat 


2.2e-18 


74.5 


360 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


6.3e-10 


38.3 


362 


Acetyltransf 


Acetyltransferase (GNAT) family 


0.0019 


24.9 


365 


tRNA-syntl 


tRNA synthetases class I (I, L, M and 
V) 


4.6e-185 


628.2 


366 


Sulfatase 


Sulfatase 


6.1e-228 


770.6 


368 


START 


START domain 


3.8e-ll 


50.5 


369 


pkinase 


Eukaryotic protein kinase domain 


2.4e-10 


41.3 


370 


ACBP 


Acyl CoA binding protein 


4.4e-56 


199.7 


371 


pkinase 


Eukaryotic protein kinase domain 


1.6e-94 


327.5 


373 


EGF 


EGF-like domain 


2.6e-12 


54.3 


375 


zf-C2H2 


Zinc finger, C2H2 type 


8.2e-64 


225.4 


377 


KRAB 


KRAB box 


3.7e-27 


103.7 


379 


SET 


SET domain 


7.3e-61. 


215.6 


380 


Glyco transf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 


381 


zf-C2H2 


Zinc finger, C2H2 type 


4.3e-06 


33.7 


383 


Glyco_transf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 
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384 


RasGEF 


RasGEF domain 


8.1e-43 


155.7 


385 


TBC 


TBC domain 


0.017 


-66.6 


389 


GlycosJransf_2 


Glycosyl transferases 


1.3e-15 


65.3 


390 


Na Ca Ex 


Sodium/calcium exchanger protein 


3.9e-105 


362.7 


391 


fh3 


Fibronectin type III domain 


4.1e-102 


352.6 


392 


fii3 


Fibronectin type in domain 


3.4e-45 


163.6 


393 


fii3 


Fibronectin type HI domain 


3.4e-45 


163.6 


394 


ldl_recept_b 


Low-density lipoprotein receptor 
repeat 


7.le-49 


175.8 


395 


Ribosomal_L30 


Ribosomal protein L30p/L7e 


0.0023 


16.0 


396 


Oxysterol BP 


Oxysterol-binding protein 


1.5e-94 


327.5 


397 


RDS_ROMl 


Peripherin/rom-1 


2.9e-33 


123.9 


399 


lactamase B 


Metallo-beta-lactamase superfamily 


3.4e-39 


143.6 


402 


F-box 


F-box domain. 


0.0002 


28.1 


403 


CLP_protease 


Clp protease 


4.8e-64 


226.2 


405 


Ribosomal L35 
Ae 


Ribosomal protein L35Ae 


6e-77 


269.0 


406 


LIM 


LIM domain containing proteins 


0.00021 


20.7 


410 


tRNA-synt_lc 


tRNA synthetases class I (E and Q) 


le-236 


799.8 


411 


NTP transf 2 


Nucleotidyltransferase domain 


3.9e-16 


67.0 


412 


DEAD 


DEAD/DEAH box helicase 


0.00016 


17.2 


414 


DUF94 


Domain of unknown function DUF94 


0.00011 


26.9 


415 


tubulin 


Tubulin/FtsZ family 


4.5e-289 


973.7 


420 


SET 


SET domain 


3.3e-57 


203.5 


421 


WD40 


WD domain, G-beta repeat 


6.1e-29 


109.6 


423 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-39 


144.9 


424 


pkinase 


Eukaryotic protein kinase domain 


8.9e-75 


261.8 


428 


LIM 


LIM domain containing proteins 


1.8e-34 


126.7 


431 


kazal 


Kazal-type serine protease inhibitor 
domain 


3.7e- 18 


73.8 


432 


SH2 


Src homology domain 2 


1.4e-67 


198.4 


433 


zf-C2H2 


Zinc ringer, C2H2 type 


2.8e-144 


492.7 


434 


ras 


Ras family 


0.012 


-106.8 


436 


E1-E2 ATPase 


E1-E2 ATPase 


1.6*117 


391.0 


437 


RMA_pol A 


RNA polymerase alpha subunit 


0 


1077.7 


438 


PHD 


PHD-finger 


1.6e-ll 


51.7 


439 


lectin c 


Lectin C-type domain 


4.7e-30 | 


113.3 


440 


zf-C2H2 


Zinc finger, C2H2 type 


Lle-65 


231.6 


441 


arrestin 


Arrestin (or S-antigen) 


2.9e-254 


858.1 


442 


aminotran_3 


Aminotransferases class-Ill 
pyridoxal-pho 


8.2e-80 


231.1 


443 


UCH-1 


Ubiquitin carboxyl-terminal 
hydrolases famil 


8.5e-12 


52.6 


444 


CTFNFI 


CTF/NF-I family 


2.6e-277 


934.6 


451 


T-box 


T-box 


3.8e-117 


402.6 


453 


Rieske 


Rieske [2Fe-2S] domain 


2.6e-13 


57.7 


454 


zf-C2H2 


Zinc finger, C2H2 type 


3.9e-64 


226.5 


456 


homeobox 


Homeobox domain 


2.8e-08 


38.9 


459 


ig 


Immunoglobulin domain 


2.6e-20 


70.5 


460 


Hydrolase 


haloacid dehalogenase-like hydrolase 


4e-25 


96.9 


462 


rve 


Integrase core domain 


1.6e-13 


50.7 


466 


CH 


Calponin homology (CH) domain 


2.4e-17 


71.1 


467 


CH 


Calponin homology (CH) domain 


2.4e-17 


71.1 


468 


Sterol desat 


Sterol desaturase 


7.5e-38 


1392 


469 


pro_isom erase 


Cyclophilin type peptidyl-prolyl cis- 
tr 


2.6e-63 


220.9 


470 


Peptidase M24 


metallopeptidase family M24 


6e-08 


28.1 


471 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


5.4e-129 


441.9 
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472 


myb_DNA- 
binding 


Myb-like DNA-binding domain 


3.6e-06 


33.9 


473 


ZZ 


Zinc finger present in dystrophin, CB 


0.012 


20.0 j 


474 


EFlG_domain 


Elongation factor 1 gamma, 
conserved doma 


6.3e-88 


305.5 


475 


Ribosomal L31e 


Ribosomal protein L31e 


6.1e-66 


232.5 


476 


Clq 


Clq domain 


2.5e-75 


263.7 


477 


SH3 


SH3 domain 


l.le-12 


55.6 


478 


MoaA NifB Pq 
qE 


moaA / niffi / pqqE family 


0.002 


-17.7 


479 


FYVE 


FYVE zinc finger 


9.3e-21 


78.6 


480 


DNA_pol_A 


DNA polymerase family A 


2.3e-46 


167.4 


482 


adh_short 


short chain dehydrogenase 


1.2e-62 


221.6 


483 


ank 


Ank repeat 


1.3e-17 


71.9 


484 


IMS 


impB/mucB/samB family 


2.2e-83 


290.5 


486 


TIR 


TIR domain 


3.2e-19 


67.8 


487 


FMO-like 


Flavin-binding monooxygenase-like 


0 


1425.5 


488 


IJLWEQ 


I/LWEQ domain 


9.5e-101 


341.0 


495 


horaeobox 


Homeobox domain 


3.6e-06 


30.8 


497 


pkinase 


Eukaryotic protein kinase domain 


2.3e-166 


566.1 


499 


fh3 


Fibronectin type III domain 


2.5e-237 


801.8 


501 


LRR 


Leucine Rich Repeat 


9.3e-31 


115.6 


502 


RGS 


Regulator of G protein signaling 
domain 


0.041 


11.9 


503 


filament 


Intermediate filament proteins 


le-142 


487.5 


505 


fn3 


Fibronectin type III domain 


1.3e-100 


347.7 


506 


HECT 


HECT-domain (ubiquitin- 
transferase). 


le-13 


59.0 


507 


Ribosoinal_L7A 
e 


Ribosomal protein L7Ae 


5.7e-26 


99.7 


508 


WD40 


WD domain, G-beta repeat 


0.063 


19.8 


509 


WD40 


WD domain, G-beta repeat 


0.063 


19.8 


510 


WD40 


WD domain, G-beta repeat 


2.1e-42 


154.3 


511 


pkinase 


Eukaryotic protein kinase domain 


2.3e-86 


300.4 


512 


G -gamma 


GGL domain 


1.9e-08 


34.3 


513 


SH3 


SH3 domain 


3e-06 


34.2 


515 


HTH_AraC 


Bacterial regulatory helix-turn-helix 
prptei 


3.9e-27 


103.6 


516 


zf-C2H2 


Zinc finger, C2H2 type 


1.7e-34 


128.0 j 


517 | 


SI 


SI RNA binding domain 


6.1e-58 


205.9 


518 


pkinase 


Eukaryotic protein kinase domain 


1.8e-75 


264.2 


525 


cadherin 


Cadherin domain 


2e-80 


280.6 


528 


zf-C2H2 


Zinc finger, C2H2 type 


4e-70 


246.4 


529 


neurchan 


Neurotransmitter-gated ion-channel 


5.8e-222 


750.8 


531 


RhoGEF 


RhoGEF domain 


3.5e-44 I 


160.2 


532 


myosinjhead 


Myosin head (motor domain) 


0 


1494.5 


533 


LRR 


Leucine Rich Repeat 


8.3e-l5 


62.6 


535 


Sec7 


Sec7 domain 


5.1e-92 


319.1 


536 


homeobox 


Homeobox domain 


4.8e-05 


26.4 


539 


actin 


Actin 


2.4e-100 


330.6 


542 


ank 


Ank repeat 


1.9e-35 


131.2 


544 


2f-CCCH 


Zinc finger C-x8-C-x5-C-x3-H type 


2.8e-l0 


41.7 


546 


DSPc 


Dual specificity phosphatase, 
catalytic doma 


2.4e-40 


147.4 


547 


HMG_CoA_synt 


Hydroxymethylglutaryl-coenzyme A 
synthas 


0 


1250.8 


549 


lam in in G 


Laminin G domain 


3.3e-76 


266.6 


551 


PHD 


PHD-finger 


0.008 


9.3 


552 | 


PDZ 


PDZ domain (Also known as DHR or 


0.0017 


25.0 
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GLGF). 






555 


WW 


WW domain 


l.3e-24 


95.3 


558 


kinesin 


Kinesin motor domain 


1.8e-176 


599.7 


559 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


0.00085 


16.5 


563 


efhand 


EF hand 


7.9e-l 1 


49.4 


567 


PH 


PH domain 


7.8e-06 


25.9 


568 


PH 


PH domain 


3.1e-39 


143.8 


569 


Hist deacetyl 


Histone deacetylase family 


5.2e-106 


365.6 


570 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


3.4e-20 


80.5 


571 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


le-16 


58.5 


573 


ubiquitin 


Ubiquitin family 


1.4e-08 


31.1 


574 


FH2 


Formin Homology 2 Domain 


1.3e-l 10 


380.9 


576 


serpin 


Serpins (serine protease inhibitors) 


4.3e-146 


496.4 


579 


zf-C2H2 


Zinc finger, C2H2 type 


5.7e~76 


265.8 


580 


p kinase 


Eukaryotic protein kinase domain 


6.9e-79 


275.5 


581 


RhoGAP 


RhoGAP domain 


4.4e-53 


189.8 


582 


Ribosomal L7A 
e 


Ribosomal protein L7Ae 


0.028 


1.0 


584 


kazal 


Kazal-type serine protease inhibitor 
domain 


2.2e-52 


187.4 


585 


LRR 


Leucine Rich Repeat 


4.4e-28 


106.7 


586 


PHD 


PHD-finger 


3.8e-12 


53.8 


588 


GTPl_OBG 


GTP1/OBG family 


l.le~62 


215.2 


590 


Collagen 


Collagen triple helix repeat (20 
copies) 


8e-42 


152.4 


591 


lys 


C-type lysozyme/alpha-lactalbumin 
family 


1.6e-31 


116.4 


596 


ACBP 


Acyl CoA binding protein 


0.0022 


-9.4 


597 


SNF2 N 


SNF2 and others N-terminal domain 


3.7e-98 


339.5 


600 


KRAB 


KRAB box 


1.3e>29 


111.8 


606 


LRR 


Leucine Rich Repeat 


le-05 


32.5 


607 


LRR 


Leucine Rich Repeat 


le-05 


32.5 


608 


WD40 


WD domain, G-beta repeat 


5.3e-23 


89.8 


610 


cpn60_TCPl 


TCP-l/cpn60 chaperonin family 


1.7e-237 


802.4 


613 


THF DHG CY 
H 


Tetrahydrofolate 
dehydrogenase/ cyclohydro 


4.9e-173 


588.3 


617 


rrm 


RNA recognition motif. 


4e-14 


60.4 


618 


rrm 


RNA recognition motif. 


4e-14 


60.4 


620 


cofilin_AD v 


Cofilin/tropomyosin-type actin- 
binding pr 


3e-06 


34.2 


621 


Nop 


Putative snoRNA binding domain 


6.1e-95 


328.8 


622 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


5.8e-21 


83.1 


625 


zf-C2H2 


Zinc finger, C2H2 type 


2.5e-124 


426.4 


628 


DEAD 


DEAD/DEAH box helicase 


2.5e-68 


219.0 


632 


GST 


Glutathione S-transferases. 


4.8e-26 


89.0 


633 


5_jmcleotidase 


5 '-nucleotidase 


6.6e-248 


837.0 


636 


LIM 


LIM domain containing proteins 


1.6e-88 


307.5 


637 


pkinase 


Eukaryotic protein kinase domain 


1.5e-73 


257.8 


638 


MSP_domain 


MSP (Major sperm protein) domain 


8.4e-09 


42.7 


639 


metalthio 


Metallothionein 


2e-24 


94.6 


641 


zf-C2H2 


Zinc finger, C2H2 type 


6.1e-114 


391.9 


642 


Ribosomal_S28e 


Ribosomal protein S28e 


9.3e-48 


172.1 


643 


Ribosomal_S5 


Ribosomal protein S5 


8.3e-87 


301.8 


646 


PHD 


PHD-finger 


0.00025 


23.1 


647 


WD40 


WD domain, G-beta repeat 


1.5e-22 


88.4 
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648 


Lipase_GDSL 


Lipase/Acylhydrolase with GDSL- 
like motif 


0.015 


2.2 


652 


zf-C2H2 


Zinc finger, C2H2 type 


4.1e-146 


498.8 


653 


histone 


Core histone H2A/H2B/H3/H4 


1.2e-10 


48.8 


654 


zf-C2H2 


Zinc finger, C2H2 type 


1.9e-87 


303.9 


655 


ras 


Ras family 


6.4e-77 


269.0 


657 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


5.3e-13 


46.4 


658 


STphosphatase 


Ser/Thr protein phosphatase 


2.6e-182 


619.1 


659 


zf-C2H2 


Zinc finger, C2H2 type 


1.3e-92 


321.1 


660 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-85 


297.6 


662 


NDK 


Nucleoside diphosphate kinases 


1.4e-119 


410.7 


664 


1RF 


Interferon regulatory factor 
transcription f 


7e-20 


79.5 


665 


4HPPD C 


4-hydroxyph eny Ipyru vate 
dioxygenase C term 


1.4e-16 


68.5 


666 


DEAD 


DEAD/DEAH box helicase 


4.8e-74 


237.1 


667 


DEAD 


DEAD/DEAH box helicase 


2.9e-70 


225.1 


669 


pkinase 


Eukaryotic protein kinase domain 


6.1e-93 


322.2 


671 


homeobox 


Homeobox domain 


0.018 


16.5 


678 


crystall 


Beta/Gamma crystallin 


4.7e-106 


365.8 


679 


WD40 


WD domain, G-beta repeat 


1.9e-06 


34.9 


680 


Keratin_B2 


Keratin, high sulfur B2 protein 


4.1e-06 


15.9 


682 


G-gamma 


GGL domain 


8.5e-33 


117.9 


685 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


l.4e-29 


111.7 


686 


Acetyltransf 


Acetyltransferase (GNAT) family 


6.6e- 10 


46.4 


687 


7tm_i 


7 transmembrane receptor (rhodopsin 
family) 


4.6e-15 


50.0 


688 


proteasome 


Proteasome A-type and B-type 


6.5e-64 


225.7 


689 


SCP2 


SCP-2 sterol transfer family 


6.2e-37 


136.1 I 


690 


TS-N 


TS-N domain 


0.041 


20.1 


692 


zf-C2H2 


Zinc finger, C2H2 type 


9.9e-60 


211.9 


693 


zf-MYND 


MYND finger 


0.038 


5.5 


694 


Oxysterol_BP 


Oxysterol-binding protein 


3.9e-133 


455.7 


695 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


1.3e-30 


115.1 


703 


Peptidase_C2 


Calpain family cysteine protease 


2.3e-175 


596.0 


706 


filament 


Intermediate filament proteins 


7.2e-107 


368.5 


710 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


7e-80 


278.0 


711 


SH2 


Src homology domain 2 


2.3e-65 


192.1 


712 


ATP-synt DE 


ATP synthase, Delta/Epsilon chain 


0.00062 


19.0 


713 


ARID 


ARID DNA binding domain 


2e-17 


71.3 


714 


LBP BPI CETP 


LBP /BPI /CETP family 


8.6e-34 


125.7 


715 


RNAj>ol_L 


RNA polymerases L / 13 to 16 kDa 
subunit 


4.8e-49 


176.3 


716 


KRAB 


KRAB box 


L3e-42 


155.0 


717 


mito can* 


Mitochondrial carrier proteins 


4.8e-38 


133.3 


719 


Gal-bind lectin 


Vertebrate galactoside-binding lectin 


1.5e-25 


90.2 


726 


aldedh 


Aldehyde dehydrogenase family 


1.3e-119 


410.8 


728 


Glycos_transf_2 


Glycosyl transferases 


4e-21 


83.6 


734 


ELM2 


ELM2 domain 


2e-34 


127.8 


735 


PR55 


Protein phosphatase 2A regulatory 
subunit PR 


0 


1038.2 


737 


DSPc 


Dual specificity phosphatase, 
catalytic doma 


4e-l4 


60.4 


740 


WD40 


WD domain, G-beta repeat 


5.6e-14 


59.9 


745 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 


3.8e-13 


46.9 
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finger) 






749 


mito can* 


Mitochondrial carrier proteins 


4.5e-67 


232.8 


750 


DUF27 


Domain of unknown function DUF27 


4.5e-12 


53.5 


751 


SH3 


SH3 domain 


3.6e-17 


70.5 


752 


HMG box 


HMG (high mobility group) box 


8.6e-13 


55.9 


753 


SPRY 


SPRY domain 


5.9e-05 


23.3 


754 


GTP_CDC 


Cell division protein 


7.5e-153 


521.2 


755 


mito carr 


Mitochondrial carrier proteins 


3e-88 


305.4 


756 


TSPN 


Thrombospondin N-terminal -like 
domains 


8.1e-58 


205.5 


757 


BTB 


BTB/POZ' domain ' 


5.7e-23 


89.7 


759 


zf-C2H2 


Zinc ringer, C2H2 type 


1.2e-12 


55.4 


760 


NSF 


NSF attachment protein 


6.4e-127 


435.1 


762 


Ribosomal_S14 


Ribosomal protein S14p/S29e 


2.1e-06 


24.8 


765 


ThiF_family 


ThiF family 


1.7e-39 


144.6 


766 


DnaJ 


DnaJ domain 


3.9e-36 


133.5 


768 


tRNA~synt_2b 


tRNA synthetase class II 


9.1e-81 


281.7 


769 


ldl_recept__a 


Low-density lipoprotein receptor 
domain 


0 


1404.5 


770 


WD40 


WD domain, G-beta repeat 


2e-21 


84.6 


771 


LRR 


Leucine Rich Repeat 


3.8e-06 


33.9 


774 


SNF2_N 


SNF2 and others N-terminal domain 


5.5e-99 


342.3 


776 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


777 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


778 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


779 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
fmger) 


3.1e-08 


31.0 


781 


cadherin 


Cadherin domain 


5.6e-113 


388.7 } 


783 


HECT 


HECT-domain (ubiquitin- 
transferase). 


4.2e-31 


116.8 


785 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


786 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


788 


vwa 


von Willebrand factor type A domain 


1.9e-52 


187.7 


790 


rrm 


RNA recognition motif. 


2.8e-20 


80.8 


791 


Collagen 


Collagen triple helix repeat (20 
copies) 


0.00097 


9.7 


792 


pkinase 


Eukaryotic protein kinase domain 


0.023 


12.4 


795 


zf-C2H2 


Zinc finger, C2H2 type 


6.5e-95 


328.7 


796 


adh short 


short chain dehydrogenase 


4.1e-05 


-7.3 i 


799 


SAICAR synt 


SAICATl synthetase 


6e-125 


428.5 


805 


WD40 


WD domain, G-beta repeat 


4e-65 


229.8 


806 


ZU5 


ZU5 domain 


4.7e-37 


136.5 


807 


WD40 


WD domain, G-beta repeat 


0.016 


21.8 


808 


WD40 


WD domain, G-beta repeat 


0.0041 


23.8 


809 


pkinase 


Eukaryotic protein kinase domain 


2e-31 


117.2 


810 


vwa 


von Willebrand factor type A domain 


1.9e-52 


187.7 


814 


zf-C2H2 


Zinc finger, C2H2 type 


4.5e-83 


289.4 


815 


zf-C2H2 


Zinc finger, C2H2 type 


6e-74 


259.1 


817 


myosin_head 


Myosin head (motor domain) 


L5e-176 


599.9 


818 


GSPII__E 


Bacterial type II secretion system 
protein 


0.012 


11.5 


819 


PDEase 


3'5-cycIic nucleotide 
phosphodiesterase 


l.le-74 


215.5 


821 


PH 


PH domain 


0.00025 


20.5 


822 


CNH 


CNH domain 


0.00015 


-24.7 


827 


rrm 


RNA recognition motif. 


1.5e-06 


35.2 
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829 


HMG box 


HMG (high mobility group) box 


7.8e-34 


325.8 


830 


RasGEF 


RasGEF domain 


2.2e-l02 


353.5 


831 


CNH 


CNH domain 


3e-ll8 


406.2 


832 


raito carr 


Mitochondrial carrier proteins 


3.7e-37 


130.3 


833 


PX 


PX domain 


2.7e-19 


77.5 


837 


Y_phosphatase 


Protein-tyrosine phosphatase 


1.6e-263 


888.8 


838 


ank 


Ank repeat 


2.4e-270 


911.5 


840 


ank 


Ank repeat 


5.8e-38 


139.6 


842 


RibosomalJL15e 


Ribosomal LI 5 


4.8e-131 


448.8 


843 


SNF 


Sodium ineurotransmitter symporter 
' family 


0 


1201.8 


845 


Peptidase Ml 6 


Insulinase (Peptidase family M16) 


4.7e-67 


236.2 


848 


EF1BD 


EF-1 guanine nucleotide exchange 
domain 


2.2e-56 


200.7 


849 


zf-C2H2 


Zinc finger, C2H2 type 


t.5e-122 


420.5 


850 


zf-C2H2 


Zinc finger, C2H2 type 


2e-67 


237.4 


852 


SIS 


SIS domain 


3.8e-30 


113.6 


853 


RhoGAP 


RhoGAP domain 


l.le-37 


138.6 


854 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


5.le-I0 


46.7 


856 


ACOX 


Acyl-CoA oxidase 


9.1c-263 


886.3 


858 


efhand 


EF hand 


2.4e-18 


74.4 


860 


homeobox 


Homeobox domain 


4e-22 


86.9 


862 


TFIIF_beta 


Transcription initiation factor IEF, 
beta 


2.2e-134 


459.8 


866 


A2M 


Alpha-2-macroglobulin family 


4.9e-21 


70.9 


867 


MoCFJnosynth 


Molybdenum cofactor biosynthesis 
protei 


5.8e-205 


694.3 


868 


EGF 


EGF- like domain 


4.1e-22 


86.9 


869 


EGF 


EGF-like domain 


l.le-22 


88.8 


871 


PI-PLC-X 


Phosphatidylinositol-specific 
phospho lipase 


7.2e-95 


328.6 


872 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


l.le-20 


82.1 


874 


SH3 


SH3 domain 


2.2e-14 


61.2 


877 


SH3 


SH3 domain 


8.6e-90 


311.7 


882 


KRAB 


KRAB box 


6.9e-45 


162.6 


885 


ank 


Ank repeat 


7.1e-07 


36.3 


886 


biopterin_H 


Biopterin-dependent aromatic amino 
acid h 


0 


988.3 


887 


GTP EFTU 


Elongation factor Tu family 


4.9e-129 


437.5 


888 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


1.6e-14 


51.4 


889 


zf-C2H2 


Zinc finger, C2H2 type 


3.7e-92 


319.6 


890 




Immunoglobulin domain 


3.8e-06 


24.8 


892 


PTR2 


POT family 


9.5e-48 


163.0 


893 


Sulfatase 


Sulfatase 


3.5e-78 


273.2 


894 


Sulfatase 


Sulfatase 


3.5e-78 


273.2 j 


895 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


4.5e-51 


164.4 


896 


Glyco_hydroJ31 


Glycosyl hydrolases family 3 1 


0 i 


1277.3 


897 


chromo 


'chromo' (CHRromatin Organization 
Modifier) 


3.9c-06 


26.0 


898 


Cbl_N 


CBL proto-oncogene N-terminal 
domain 


1.2e-273 


922.4 


899 


vwa 


von Willebrand factor type A domain 


5.5e-32 


119.7 


900 


WD40 


WD domain, G-beta repeat 


2.7e-07 


37.7 


901 


zf-C2H2 


Zinc finger, C2H2 type 


4e-156 


532.1 


903 


ras 


Ras family 


6.6e-101 


348.6 
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904 


Armadillo seg 


Armadillo/beta-catenin-Iike repeats 


I.le-06 


35.6 


906 


FI12 


Form in Homology 2 Domain 


4.5e-U2 


385.7 


907 


Cytidylyltransf 


Cytidylyltransferase 


1.4e-05 


29.3 


908 


pkinase 


Eukaryotic protein kinase domain 


1.2e-64 


228.2 


909 


pkinase 


Eukaryotic protein kinase domain 


8.5e-70 


245.3 


910 


pkinase 


Eukaryotic protein kinase domain 


2.9e-42 


153.8 


911 


pkinase 


Eukaryotic protein kinase domain 


L2e-35 


131.8 


912 


PHD 


PHD-finger 


5.1e-06 


33.4 


913 


PHD 


PHD-finger 


5.5e-16 


66.5 


916 


filament 


Intermediate filament proteins 


9.7e-121 


414.5 


917 


L1M 


LIM domain containing proteins 


5.9e-15 


57.9 


918 


SAM 


SAM domain (Sterile alpha motif) 


4.3e-16 


66.9 


922 


Acylphosphatase 


Acylphosphatase 


2.9e-63 


223.6 


924 


ig 


Immunoglobulin domain 


1.3e-08 


32.8 


925 


Acyl-CoA_dh 


Acyl-CoA dehydrogenase 


2.4e-131 


449.8 


927 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


2.9e-45 


145.9 


928 


globin 


Globin 


2.4e-52 


186.9 


929 


sugarjtr 


Sugar (and other) transporter 


1.2e-16 


68.8 


932 


Collagen 


Collagen triple helix repeat (20 
copies) 


0.00097 


9.7 


933 


HMG box 


HMG (high mobility group) box 


7.8e~34 


125.8 


934 


SEA 


SEA domain 


0.0021 


24.7 


935 


ras 


Ras family 


6.4e-59 


209.2 


936 


CH 


Calponin homology (CH) domain 


3.8e-21 


83.7 


937 


voltage^CLC 


Voltage gated chloride channels 


1.9e-199 


676.0 


938 


homeobox 


Homeobox domain 


1.9e-25 


98.0 


940 


pkinase 


Eukaryotic protein kinase domain 


9.9e-58 


205.2 


942 


Myosin tail 


Myosin tail 


3.7e-09 


38.2 


943 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-92 


320.3 


945 


Clat_adaptor_s 


Clathrin adaptor complex small chain 


1.3e-76 


268.0 


946 


sugarjtr 


Sugar (and other) transporter 


0.017 


-122.8 


947 


tRNA-synt_Je 


tRNA synthetases class I (C) 


0.00097 


15.6 


948 


PHD 


PHD-finger 


2.2e-17 


71.2 


951 


sugarjr 


Sugar (and other) transporter 


0.0082 


-113.9 


952 


mito_carr 


Mitochondria] carrier proteins 


1.7e-54 


189.7 


953 


myb DNA- 
binding 


Myb-like DNA-binding domain 


4.5e-20 


80.1 


955 


ketoacyl-synt 


Beta-ketoacyl synthase 


7.1e-l33 


454.8 


957 


aldo ket red 


Aldo/keto reductase family 


i.5e-98 


340.8 


959 


Kelch 


Kelch motif 


0.02 


20.8 


961 


ras 


Ras family 


2.2e-29 


111.1 


964 


homeobox 


Homeobox domain 


5.4e-22 


86.5 


965 


PH 


PH domain 


3e-21 


80.9 


966 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.2e-09 


34.7 


967 


Rjbosomal L29 


Ribosomal L29 protein 


1.6e-15 


65.0 


970 


FAD_bindingJ2 


FAD binding domain 


8.9e-47 


166.6 


971 


rve 


Integrase core domain 


0.00015 


19.8 


972 


Glycosjransf_2 


Glycosyl transferases 


2.1e-21 


84.5 


974 


RibosomalLlO 


Ribosomal protein L10 


3.3e-48 


173.6 


975 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


1.6e-37 


121.3 


976 


zf-C4 


Zinc finger, C4 type (two domains) 


2.1e-52 


178.5 


977 


zf-C2H2 


Zinc finger, C2H2 type 


6.6e-150 


511.4 


978 


FTHFS 


Formate— tetrahydrofolate ligase 


0 


1367.2 


982 


Renal_dipeptase 


Renal dipeptidase 


13e-73 


258.0 


984 


A deaminase 


Adenosine/AMP deaminase 


2.6e-05 


-48.6 
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SEQ ID NO: 
of luiMengtn 

IIULItlHlUC 

sequence 


SEQ ID 

INU: of 

full Jon nt h 
i Uil-ltrilglll 

peptide 
sequence 


SEQ ID NO: 
of contig 

nll/MOftttfiA 

iiuucuuue 
sequence 


SEQ ID NO: 
of contig 

n (*r\ i if 

ycyiiuv 
sequence 


Priority docket 

n u m ber_co rrespon d i n 

g \j£*\£ nXr V%\Jt III 

priority application 


SEQ ID NO: in 
U.S.IS.iN. Oy/496,914 


1 


985 


1969 


2953 


787CIP2_1 


150 


2 


986 


1970 


2954 


787CIP2 2 


223 


3 


987 


1971 


2955 


787CIP2 3 


1884 


4 


988 


1972 


2956 


787CIP2_4 


2123 


5 


989 


1973 


2957 . 


787CIP2 5 


2313 


6 


990 


1974 


2958 


787CIP2 6 


3284 


7 


991 


1975 


2959 


787CIP2_7 


3324 


8 


992 


1976 


2960 


787CIP2_8 


6182 


9 


993 


1977 


2961 


787CIP2 9 


6210 


10 


994 


1978 


2962 


787CIP2J0 


6213 


11 


995 


1979 


2963 


787CIP2J1 


6257 


12 


996 


1980 


2964 


787CIP2_12 


6294 


13 


997 


1981 


2965 


787CBP2_13 


6294 


14 


998 


1982 


2966 


787CIP2_14 


6330 


15 


999 


1983 


2967 


787CIP2_15 


6364 


16 


1000 


1984 


2968 


787CIP2J6 


6455 


17 


1001 


1985 


2969 


787CIP2_17 


6486 


18 


1002 


1986 


2970 


787CIP2_18 


6503 


19 


1003 


1987 


2971 


787CEP2_19 


6528 


20 


1004 


1988 


2972 


787CIP2_20 


6572 


21 


1005 


1989 


2973 


787CIP2_21 


6578 


22 


1006 


1990 


2974 


787CIP2 22 


6593 


23 


1007 


1991 


2975 


787CIP2_23 


6603 


24 


1008 


1992 


2976 


787CIP2_24 


6603 


25 


1009 


1993 


2977 


787CIP2 25 


6679 


26 


1010 


1994 


2978 


787CIP2__26 


6744 


27 


1011 


1995 


2979 


787CEP2_27 


6762 


28 


1012 


1996 


2980 


787CIP2 28 


6770 


29 


1013 


1997 


2981 


787CIP2 29 


6770 


30 


1014 


1998 


2982 


787CIP2 30 


6787 


31 


1015 


1999 


2983 


787CIP2 31 


6858 


32 


1016 


2000 


2984 


787CIP2__32 


6866 


33 


1017 


2001 


2985 


787CEP2_33 


6938 


34 


1018 


2002 


2986 


787CIP2 34 


6938 


35 


1019 


2003 


2987 


787CIP2J35 


6977 


36 


1020 


2004 


2988 


787CIP2_36 


7001 


37 


1021 


2005 


2989 


787CIP2 37 


7002 


38 


1022 


2006 


2990 


787CIP2 38 


7004 


39 


1023 


2007 


2991 


787CIP2J9 


7005 


40 


1024 


2008 


2992 


787CIP2 40 


7006 


41 


1025 


2009 


2993 


787CIP2_41 


7008 


42 


1026 


2010 


2994 


787C1P2 42 


7014 


43 


1027 ! 


2011 


2995 


787CIP2 43 


7021 


44 


1028 


2012 


2996 


787CIP2_44 


7022 


45 


1029 


2013 


2997 


787CIP2 46 


7057 


46 


1030 


2014 


2998 


787CIP2_47 


7058 


47 


1031 


2015 


2999 


787CIP2_49 


7088 


48 


1032 


2016 


3000 


787C1P2 50 


7089 


49 


1033 


2017 


3001 


787CIP2 51 


7182 


50 


1034 


2018 


3002 


787CIP2__52 


7489 


51 


1035 


2019 


3003 


787CIP2 53 


7564 


52 


1036 


2020 


3004 


787CIP2 54 


7566 


53 


1037 


2021 


3005 


787CIP2^55 


7587 
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54 


1038 


2022 


3006 


787CIP2 56 


7591 


55 


1039 


2023 


3007 


787CIP2_57 


7600 i 


56 


1040 


2024 


3008 


787C1P2 58 


7604 


57 


1041 


2025 


3009 


787CIP2_59 


7612 


58 


1042 


2026 


3010 


787CIP2 60 


7613 


59 


1043 


2027 


3011 


787CIP2 61 


7615 


60 


1044 


2028 


3012 


787C1P2 62 


7616 


61 


1045 


2029 


3013 


787C1P2 63 


7617 


62 


1046 


2030 


3014 


787CEP2 64 


7623 


63 


1047 


2031 


3015 


787CIP2 65 


7625 


64 


1048 


2032 


3016 


787CIP2J56 


7625 


65 


1049 


2033 


3017 


787CIP2 67 


7630 


66 


1050 


2034 


3018 


787CIP2_68 


7638 


67 


1051 


2035 


3019 


787CDP2_69 


7640 


68 


1052 


2036 


3020 


787CIP2 70 


7670 


69 


1053 


2037 


3021 


787CIP271 


7676 


70 


1054 


2038 


3022 


787CIP2 72 


7688 


71 


1055 


2039 


3023 


787CEP2 73 


7690 


72 


1056 


2040 


3024 


787CEP2_74 


7700 


73 


1057 


2041 


3025 


787CIP2J75 


7774 


74 


1058 


2042 


3026 


787CDP2J76 


7784 


75 


1059 


2043 


3027 


787CIP2 77 


7785 


76 


1060 


2044 


3028 


787CTP2 78 


7792 


77 


1061 


2045 


3029 


787CIP2_79 


7798 


78 


1062 


2046 


3030 


787CEP2 80 


7807 


79 


1063 


2047 


3031 


787CBP2J1 


7810 


80 


1064 


2048 


3032 


787CEP2 82 


7812 


81 


1065 


2049 


3033 


787CIP2_83 


7816 


82 


1066 


2050 


3034 


787CIP2 84 


7826 


83 


1067 


2051 


3035 


787CIP2 85 


7842 


84 


1068 


2052 


3036 


787C1P2 86 


7850 


85 


1069 


2053 


3037 


737CEP2 87 


7865 


86 


1070 


2054 


3038 


787CIP2_88 


7882 


87 


1071 


2055 


3039 


787CIP2_89 


7891 


88 


1072 


2056 


3040 


787CIP2 90 


7892 


89 


1073 


2057 


3041 


787CIP2 91 


7896 


90 


1074 


2058 


3042 


787CIP2 92 


7896 


91 


1075 


2059 


3043 


787CIP2 93 


7907 


92 


1076 


2060 


3044 


787CIP2_94 


7913 


93 


1077 


2061 


3045 


787CIP2_95 


7914 


94 


1078 


2062 


3046 


787CIP2_96 


7915 


95 


1079 


2063 


3047 


787CIP2_97 


7920 


96 


1080 


2064 


3048 


787CIP2_98 


7921 


97 


1081 


2065 


3049 


787CIP2_99 


7924 


98 


1082 


2066 


3050 


787CIP2_100 


7927 


99 


1083 


2067 


3051 


787CIP2 101 


7929 


100 


1084 


2068 


3052 


787CIP2J02 


7937 


101 


1085 


2069 


3053 


787CIP2J03 


7940 


102 


1086 


2070 


3054 


787CIP2J04 


7942 


103 


1087 


2071 


3055 


787CIP2J05 


7944 


104 


1088 


2072 


3056 


787CIP2 106 


7951 


105 


1089 


2073 


3057 


787CIP2 107 


7951 


106 


1090 


2074 


3058 


787CIP2J08 


7962 


107 


1091 


2075 


3059 


787CIP2_J09 


7964 


108 


1092 


2076 


3060 


787CIP2 110 


7977 


109 


1093 


2077 


3061 


787CIP2 111 


7978 


110 


1094 


2078 


3062 


787CIP2 112 


.7980 


111 


1095 


2079 


3063 


787CIP2J 13 


7982 


112 


1096 


2080 


3064 


787CIP2J14 


8000 


113 


1097 


2081 


3065 


787CIP2J 15 


8003 
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114 


1098 


2082 


3066 


787C1P2J16 | 8004 


115 


1099 


2083 


3067 


787CIP2_117 


8007 


116 


1100 


2084 


3068 


787C1P2 118 


8008 


117 


1101 


2085 


3069 


787C1P2 119 


8009 


118 


1102 


2086 


3070 


787CIP2 120 


8013 


119 


1103 


2087 


3071 


787CIP2 121 


8017 


120 


1104 


2088 


3072 


787CIP2_122 


8018 


121 


1105 


2089 


3073 


787CEP2J23 


8021 


122 


1106 


2090 


3074 


787CIP2 124 


8022 


123 


1107 


2091 


3075 


787CIP2 125 


8023 


124 


1108 


2092 


3076 


787CIP2J26 


8023 


125 


1109 


2093 


3077 


787CEP2 127 


8024 


126 


1110 


2094 


3078 


787CIP2J28 


8026 


127 


nil 


2095 


3079 


787CIP2_129 


8028 


128 


1112 


2096 


3080 


787CIP2 130 


8036 


129 


1113 


2097 


3081 


787CIP2J31 


8038 


130 


1114 


2098 


3082 


787CIP2 132 


8045 


131 


1115 


2099 


3083 


787CIP2 133 


8045 


132 


1116 


2100 


3084 


787CIP2J34 


8048 


133 


1117 


2101 


3085 


787CIP2_135 


8048 


134 


1118 


2102 


3086 


787CIP2_136 


8052 


135 


1119 


2103 


3087 


787CBP2 137 


8053 


136 


1120 


2104 


3088 


787C1P2J38 


8055 


137 


1121 


2105 


3089 


787CEP2_139 


8059 


138 


1122 


2106 


3090 


787CIP2 140 


8061 


139 


1123 


2107 


3091 


787CIP2_141 


8062 


140 


1124 


2108 


3092 


787CIP2 142 


8063 


141 


1125 


2109 


3093 


787CIP2 143 


8064 


142 


1126 


2110 


3094 


787CIP2 144 


8065 


143 


1127 


2111 


3095 


787CIP2 145 


8068 


144 


1128 


2112 


3096 


787CIP2_146 


8069 


145 


1129 


2113 


3097 


787CEP2_147 


8070 


146 


1130 


2114 


3098 


787CEP2_148 


8074 


147 


1131 


2115 


3099 


787CIP2_149 


8076 


148 


1132 


2116 


3100 


787CEP2_150 


8077 


149 


1133 


2117 


3101 


787CEP2J51 


8078 


150 


1134 


2118 


3102 


787CIP2 152 


8079 


151 


1135 


2119 


3103 


787CIP2J53 


8087 


152 


1136 


2120 


3104 


787CIP2 154 


8091 


153 


1137 


2121 


3105 


787CIP2 155 


8100 


154 


1138 


2122 


3106 


787CIP2J56 


8105 


155 


1139 


2123 


3107 


787CDP2 157 


8106 


156 


1140 


2124 


3108 


787CIP2_158 


8108 


157 


1141 


2125 


3109 


787C1P2 159 


8109 


158 


1142 


2126 


3110 


787CIP2 160 


8110 


159 


1143 


2127 


3111 


787CEP2 161 


8112 


160 


1144 


2128 


3112 


787CDP2J62 


8116 


161 


1145 


2129 


3113 


787CIP2J63 


8118 


162 


1146 


2130 


3114 


787CIP2 164 


8124 


163 


1147 


2131 


3115 


787CDP2 165 


8125 


164 


1148 


2132 


3116 


787CIP2 166 


8127 


165 


1149 


2133 


3117 


787CIP2J67 


8132 


166 


1150 


2134 


3118 


787CIP2J68 


8135 


167 


1151 


2135 


3119 


787CIP2J69 


8137 


168 


1152 


2136 


3120 


787CIP2 170 


8139 


169 


1153 


2137 


3121 


787CIP2 171 


8140 


170 


1154 


2138 


3122 


787CIP2 172 


8140 


171 


1155 


2139 


3123 


787CIP2 173 


8140 


172 


1156 


2140 


3124 


7870P2J74 


8141 


173 


1157 


2141 


3125 


7870P2_175 


8147 
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174 


1158 


2142 


3126 


787CIP2J76 


8149 


175 


1159 


2143 


3127 


787CIP2 177 


8150 


176 . 


1160 


2144 


3128 


787CIP2 178 


8157 


177 


1161 


2145 


3129 


787CIP2 179 


8161 


178 


1162 


2146 


3130 


787CIP2 180 


8162 


179 


1163 


2147 


3131 


787CIP2J81 


8165 


180 


1164 


2148 


3132 


787C1P2_182 


8166 


181 


1165 


2149 


3133 


787CIP2 183 


8167 


182 


1166 


2150 


3134 


787CIP2 184 


8169 


183 


1167 


2151 


3135 


787CIP2 185 


8170 


184 


1168 


2152 


3136 


787CIP2J86 


8172 


185 


1169 


2153 


3137 


787C1P2 187 


8173 


186 


1170 


2154 


3138 


787CEP2J88 


8174 


187 


1171 


2155 


3139 


787CIP2 189 


8174 


188 


1172 


2156 


3140 


787CIP2J91 


8182 


189 


1173 


2157 


3141 


787CIP2 192 


8186 


190 


1174 


2158 


3142 


787C1P2 193 


8188 


191 


1175 


2159 


3143 


787C1P2 194 


8191 


192 


1176 


2160 


3144 


787CIP2 195 


8192 


193 


1177 


2161 


3145 


787CIP2 196 


8193 


194 


1178 


2162 


3146 


787CIP2 197 


8194 


195 


1179 


2163 


3147 


787CIP2 198 


8195 


196 


1180 


2164 


3148 


787C1P2 199 


8196 


197 


1181 


2165 


3149 


787CIP2 200 


8200 


198 


1182 


2166 


3150 


787C1P2 201 


8201 


199 


1183 


2167 


3151 


787CIP2 202 


8202 


200 


1184 


2168 


3152 


787CIP2 203 


8205 


20J 


1185 


2169 


3153 


787CIP2__204 


8206 


202 


1186 


2170 


3154 


787CIP2_205 


8207 


203 


1187 


2171 


3155 


787C1P2 206 


8208 


204 


1188 


2172 


3156 


787CIP2 207 


8209 


205 


1189 


2173 


3157 


787CIP2 208 


8210 


206 


1190 


2174 


3158 


787C1P2 209 


8211 


207 


1191 


2175 


3159 


787CIP2_210 


8212 


208 


1192 


2176 


3160 


787CIP2_2il 


8213 


209 


1193 


2177 


3161 


787CIP2 212 


8214 


210 


1194 


2178 


3162 


787CIP2 213 


8215 


211 


1195 


2179 


3163 


787C1P2 214 


8216 


212 


1196 


2180 


3164 


787CIP2 215 


8217 


213 


1197 


2181 


3165 


787CIP2 217 


8221 


214 


1198 


2182 


3166 


787CIP2 218 


8222 


215 


1199 


2183 


3167 


787C1P2 219 


8223 


216 


1200 


2184 


3168 


787CIP2_220 


8224 


217 


1201 


2185 -y-~ 


3169 


787CIP2 221 


8225 


218 


1202 


2186 


3170 


787CIP2 222 


8227 


219 


1203 


2187 • 


3171 


787CIP2 223 j 


8232 


220 


1204 


2188 


3172 


787CCP2 224 


8235 


221 


1205 


2189 


3173 


787CIP2_225 


8236 


222 


1206 


2190 


3174 


787CEP2 227 


8238 | 


223 


1207 


2191 


3175 


787C3P2 228 


8239 


224 


1208 


2192 


3176 


787C1P2 229 


8240 


225 


1209 


2193 


3177 


787CEP2 230 


8242 


226 


1210 


2194 


3178 


787CDP2_231 


8246 


227 


1211 


2195 


3179 


787CEP2_232 


8252 


228 


1212 


2196 


3180 


787CIP2_233 


8257 


229 


1213 


2197 


3181 


787CIP2 234 


8288 


230 


1214 


2198 


3182 


787CIP2 235 


8310 


231 


1215 


2199 


3183 


787CIP2_236 


8311 


232 


1216 


2200 


3184 


787CIP2 237 


8315 


233 


1217 


2201 


3185 


787CIP2 238 


8318 
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234 


1218 


2202 


3186 


787CIP2 239 


8326 


235 


1219 


2203 


3187 


787CIP2 240 


8326 


236 


1220 


2204 


3188 


787CIP2 241 


8336 


237 


1221 


2205 


3189 


787CIP2 242 


8351 


238 


1222 


2206 


3190 


787CTP2 243 


8364 


239 


1223 


2207 


3191 


787CIP2_244 


8372 


240 


1224 


2208 


3192 


787CIP2 245 


8376 


241 


1225 


2209 


3193 


787CIP2 246 


8377 


242 


1226 


2210 


3194 


787CIP2247 


8382 


243 


1227 


2211 


3195 


787CIP2 248 


8404 


244 


1228 


2212 


3196 


787CIP2 249 


8410 


245 


1229 


2213 


3197 


787CIP2_250 


8419 


246 


1230 


2214 


3198 


787CIP2 251 


8430 


247 


1231 


2215 


3199 


787CIP2 252 


8448 


248 


1232 


2216 


3200 


787CIP2_253 


8458 


249 


1233 


2217 


3201 


787C1P2 254 


8461 


250 


1234 


2218 


3202 


787CIP2 255 


8466 


251 


1235 


2219 


3203 


787CIP2 256 


8468 


252 


1236 


2220 


3204 


787CIP2_257 


8477 


253 


1237 


2221 


3205 


787CIP2_258 


8481 


254 


1238 


2222 


3206 


787CEP2J259 


8491 


255 


1239 


2223 


3207 


787CIP2 260 


8503 


256 


1240 


2224 


3208 


787CTP2 261 


8513 


257 


1241 


2225 


3209 


787CIP2 262 


8514 


258 


1242 


2226 


3210 


787CEP2_263 


8518 


259 


1243 


2227 


3211 


787CIP2 264 


8547 


260 


1244 


2228 


3212 


787CIP2J265 


8549 


261 


1245 


2229 


3213 


787CIP2J266 


8549 


262 


1246 


2230 


3214 


787CIP2 267 


8549 


263 


1247 


2231 


3215 


787CIP2 268 


8550 


264 


1248 


2232 


3216 


787CIP2 269 


8603 


265 


1249 


2233 


3217 


787CIP2 270 


8625 


266 


1250 


2234 


3218 


787CIP2_271 


8625 


267 


1251 


2235 


3219 


787CIP2_272 


8633 


268 


1252 


2236 


3220 


787CIP2J273 


8648 


269 


1253 


2237 


3221 


787CIP2 274 


8654 


270 


1254 


2238 


3222 


787C1P2 275 


8671 


271 


1255 


2239 


3223 


787CIP2 276 


8733 


272 


1256 


2240 


3224 


787CIP2 277 


8735 


273 


1257 


2241 


3225 


787CIP2_278 


8747 


274 


1258 


2242 


3226 


787CIP2_279 


8748 


275 


1259 


2243 


3227 


787CIP2 280 


8753 i 


276 


1260 


2244 


3228 


787CIP2 281 


8770 


277 


1261 | 


2245 


3229 


787C1P2 282 


8777 


278 


1262 


2246 


3230 


787CIP2 283 


8828 


279 


1263 


2247 


3231 ' 


787CIP2 284 j 


8836 


280 


1264 


2248 


3232 


787CIP2 285 


8842 


281 


1265 


2249 


3233 


787CIP2_286 


8842 


282 


1266 


2250 


3234 


787CIP2 287 


8850 i 


283 


1267 


2251 


3235 


787C1P2_288 


8851 


284 


1268 


2252 


3236 


787CIP2 289 


8852 


285 


1269 


2253 


3237 


787CIP2J290 


8853 


286 


1270 


2254 


3238 


787CIP2_291 


8854 


287 


1271 


2255 


3239 


787CIP2 292 


9084 


288 


1272 


2256 


3240 


787CIP2_293 


9099 


289 


1273 


2257 


3241 


787CIP2 294 


9691 | 


290 


1274 


2258 


3242 


787CIP2 295 


9699 


291 


1275 


2259 


L 3243 


787CIP2J296 


9883 


292 


1276 


2260 


3244 


787CIP2__297 


9886 


293 


1277 


2261 


3245 


787CIP2 298 


10334 
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294 


1278 


2262 


3246 


787CIP2 299 


10335 


295 


1279 


2263 


3247 


787CIP2 300 


10336 


296 


1280 


2264 


3248 


787C1P2 301 


10338 


297 


1281 


2265 


3249 


787CIP2 302 


10339 


298 


1282 


2266 


3250 


787CIP2J04 


10342 


299 


1283 


2267 


3251 


787CDP2 305 


10342 


300 


1284 


2268 


3252 


787CIP2 306 


10343 


301 


1285 


2269 


3253 


787CIP2 307 


10344 


302 


1286 


2270 


3254 


787CIP2 308 


10345 


303 


1287 


2271 


3255 


787CIP2 309 


10346 


304 


1288 


2272 


3256 


787CIP2_310 


10347 


305 


1289 


2273 


3257 


787CIP2_311 


10348 


306 


1290 


2274 


3258 


787CIP2 312 


10349 


307 


1291 


2275 


3259 


787CIP2 314 


10351 


308 


1292 


2276 


3260 


787CIP2 315 


10352 


309 


1293 


2277 


3261 


787CIP2 316 


10353 


310 


1294 


2278 


3262 


787CIP2 317 


10354 


311 


1295 


2279 


3263 


787CIP2 318 


10355 


312 


1296 


2280 


3264 


787CIP2_319 


10356 


313 


1297 


2281 


3265 


787CEP2 320 


10357 


314 


1298 


2282 


3266 


787CIP2 321 


10358 


315 


1299 


2283 


3267 


787CIP2 322 


10360 


316 


1300 


2284 


3268 


787CIP2 323 


10361 


317 


1301 


2285 


3269 


787CTP2 324 


10362 


318 


1302 


2286 


3270 


787CEP2_325 


10363 


319 


1303 


2287 


3271 


787CIP2 326 


10365 


320 


1304 


2288 


3272 


787CIP2 327 


10366 


321 


1305 


2289 


3273 


787CIP2 328 


10367 


322 


1306 


2290 


3274 


787CIP2 329 


10369 


323 


1307 


2291 


3275 


787C1P2 330 


10370 


324 


1308 


2292 


3276 


787CIP2_331 


10371 


325 


1309 


2293 


3277 


787CIP2 332 


10372 


326 


1310 


2294 


3278 


787CEP2 333 


10373 


327 


1311 


2295 


3279 


787CIP2_334 


10375 


328 


1312 


2296 


3280 


787CIP2J335 


10377 


329 


1313 


2297 


3281 


787CEP2 336 


10379 


330 


1314 


2298 


3282 


787CEP2 337 


10381 


331 


1315 


2299 


3283 


787CIP2 338 


10382 


332 


1316 


2300 


3284 


787CI?2_339 


10383 | 


333 


1317 


2301 


3285 


787CIP2_340 


10384 


334 


1318 


2302 


328C 


787CIP2 341 


10385 


335 


1319 


2303 


328: 


787CEP2 342 


10386 


336 


1320 


2304 


328 ; 


787CIP2 343 


10387 


337 


1321 


2305 • 


328V 


787CIP2 346 


10391 


338 


1322 


2306 


3290 


787CIP2 348 


10393 


339 


1323 


2307 


3291 


787CTP2 349 


10394 


340 


1324 


2308 


3292 


787CIP2 350 


10395 


341 


1325 


2309 


3293 


787CIP2 351 


10396 


342 


1326 


2310 


3294 


787CIP2 352 


10397 


343 


1327 


2311 


3295 


787CIP2 353 


10399 


344 


1328 


2312 


3296 


787CIP2 354 


10400 


345 


1329 


2313 


3297 


787CEP2 355 


10401 


346 


1330 


2314 


3298 


787CIP2J357 


10403 


347 


1331 


2315 


3299 


787CEP2 358 


10404 


348 


1332 


2316 


3300 


787CEP2 359 


10407 


349 


1333 


2317 


3301 


787CIP2 360 


10408 


350 


1334 


2318 


3302 


787CEP2 361 


10409 


351 


1335 


2319 


3303 


787CEP2 362 j 


10410 


352 


1336 


2320 


3304 


787CEP2B.J 


44 


353 


1337 


2321 


3305 


787CIP2B_2 


50 
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354 


1338 


2322 


3306 


787CIP2B 3 


93 


355 


1339 


2323 


3307 


787C1P2B 4 


224 


356 


1340 


2324 


3308 


787CIP2B 5 


318 


357 


1341 


2325 


3309 


787CIP2B 6 


318 


358 


1342 


2326 


3310 


787CEP2BJ7 


795 


359 


1343 


2327 


3311 


787CIP2B_8 


857 


360 


1344 


.2328 


3312 


787CIP2B_9 


924 


361 


1345 


2329 


3313 


787CIP2B_10 


944 


362 


1346 


2330 


3314 


787CEP2B 11 


944 


363 


1347 


2331 


3315 


787CIP2B 12 


967 


364 


1348 


2332 


3316 


787CrP2B 13 


1055 


365 


1349 


2333 


3317 


787CIP2B_14 


1091 


366 


1350 


2334 


3318 


787CEP2B 15 


1225 


367 


1351 


2335 


3319 


787CIP2BJ6 


1257 


368 


1352 


2336 


3320 


787CIP2B 17 


1289 


369 


1353 


2337 


3321 


787CIP2B 18 


1292 


370 


1354 


2338 


3322 


787CIP2BJ9 


1455 


371 


1355 


2339 


3323 


787CEP2B_20 


1488 


372 


1356 


2340 


3324 


787C1P2B_21 


1666 


373 


1357 


2341 


3325 


787CDP2B 22 


1811 


374 


1358 


2342 


3326 


787CIP2B 23 


1885 


375 


1359 


2343 


3327 


787CIP2B 24 


1911 


376 


1360 


2344 


3328 


787CIP2B 25 


1935 


377 


1361 


2345 


3329 


787CEP2B 26 


1971 


378 


1362 


2346 


3330 


787CIP2B_27 


1989 


379 


1363 


2347 


3331 


787CIP2B 28 


2041 


380 


1364 


2348 


3332 


787CIP2B_29 


2178 


381 


1365 


2349 


3333 


787CIP2B 30 


2237 


382 


1366 


2350 


3334 


787CIP2B 31 


2279 


383 


1367 


2351 


3335 


787CBP2B 32 


2338 


384 


1368 


2352 


3336 


787C1P2B_33 


2351 


385 


1369 


2353 


3337 


787CEP2B 34 


2405 


386 


1370 


2354 


3338 


787CDP2B_35 


2531 


387 


1371 


2355 


3339 


787CIP2B_36 


2584 


388 


1372 


2356 


3340 


787CIP2B_37 


2608 


389 


1373 


2357 


3341 


787CIP2B_38 


2655 


390 


1374 


2358 


3342 


787CIP2B 39 


2656 


391 


1375 


2359 


3343 


787CIP2B 40 


2866 


392 


1376 


2360 


3344 


787CBP2B 41 


3015 


393 


1377 


2361 


3345 


787O0P2B 42 


3015 


394 


1378 


2362 


3346 


787CIP2B_43 


3043 


395 


1379 


2363 


3347 


787CIP2B_44 


3986 


396 


1380 


2364 


3348 


787CIP2B 45 


4647 


397 


1381 


2365 


3349 


787CIP2B 46 


4659 


398 


1382 


2366 


3350 


787CIP2B 47 


5032 


399 


1383 


2367 


3351 


787CBP2B 48 


5244 


400 


1384 


2368 


3352 


787CIP2B 49 


5268 


401 


1385 


2369' 


3353 


787CIP2B_50 


5281 


402 


1386 


2370 


3354 


787CIP2B 51 


5282 


403 


1387 


2371 


3355 


787CIP2B_52 


6147 | 


404 


1388 


2372 


3356 


787CIP2B 53 


6178 


405 


1389 


2373 


3357 


787CIP2B 54 


6184 


406 


1390 


2374 


3358 


787CIP2B_55 


6187 


407 


1391 


2375 


3359 


787CIP2B_56 


6190 


408 


1392 


2376 


3360 


787CIP2B_57 


6191 


409 


1393 


2377 


3361 


787CIP2B_58 


6194 


410 


1394 


2378 


3362 


787CIP2B 59 


6196 


411 


1395 


2379 


3363 


787CIP2B 60 


6201 


412 


1396 


2380 


3364 


787CIP2B_61 


6208 


413 


1397 


2381 


3365 


787CIP2B_62 


6214 



203 



WO 01/57190 



PCT/US01/04098 



414 


L 1398 


2382 


3366 


787CIP2B_63 


6217 


415 


1399 


2383 


3367 


787C1P2B 64 


6220 


416 


1400 


2384 


3368 


787C1P2BJ55 


6221 


417 


1401 


2385 


3369 


787CIP2B_66 


6222 


418 


1402 


2386 


3370 


787CIP2B 67 


6223 


419 


1403 


2387 


3371 


787CIP2B_68 


6223 


420 


1404 


2388 


3372 


787CIP2B_69 


6226 


421 


1405 


2389 


3373 


787CIP2B 70 


6227 


422 


1406 


2390 


3374 


787CIP2B_71 


6229 


423 


1407 


2391 


3375 


787C1P2B 72 


6248 


424 


1408 


2392 


3376 


787CIP2BJ73 


6260 


425 


1409 


2393 


3377 


787CIP2B 74 


6264 


426 


1410 


2394 


3378 


787CIP2B 75 


6269 


427 


1411 


2395 


3379 


787CIP2B 76 


6269 


428 


1412 


2396 


3380 


787CIP2B 77 


6275 


429 


1413 


2397 


3381 


787CIP2B 78 


6276 


430 


1414 


2398 


3382 


787CIP2B 79 


6280 


431 


1415 


2399 


3383 


787CIP2B_80 


6287 


432 


1416 


2400 


3384 


787CIP2B 81 


6290 


433 


1417 


2401 


3385 


787CIP2B 82 


6293 


434 


1418 


2402 


3386 


787CIP2B 83 


6305 


435 


1419 


2403 


3387 


787CIP2B 84 


6308 


436 


1420 


2404 


3388 


787CIP2B_85 


6309 


437 


1421 


2405 


3389 


787CIP2B 86 


6312 


438 


1422 


2406 


3390 


787CIP2B 87 


6314 


439 


1423 


2407 


3391 


787CIP2B 88 


6316 


440 


1424 


2408 


3392 


787CIP2B 89 


6336 


441 


J 425 


2409 


3393 


787CIP2B_90 


6341 


442 


1426 


2410 


3394 


787C1P2B 91 


6343 


443 


1427 


2411 


3395 


787CIP2B 92 


6346 


444 


1428 


2412 


3396 


787CIP2B 93 


6357 


445 


1429 


2413 


3397 


787CIP2B 94 


6359 


446 


1430 


2414 


3398 


787CIP2B_95 


6367 


447 


1431 


2415 


3399 


787CIP2B 96 


6383 


448 


1432 


2416 


3400 


787CIP2B 97 


6385 


449 


1433 


2417 


3401 


787CIP2B 98 


6396 


450 


1434 


2418 


3402 


787CIP2B 99 


6396 


451 


1435 


2419 


3403 


787CIP2B 100 


6403 


452 


1436 


2420 


3404 


787CIP2BJ01 


6405 


453 


1437 


2421 


3405 


787CIP2B 102 


6414 


454 


1438 


2422 


3406 


787CEP2BJ03 


6418 


455 


1439 


2423 


3407 


787CIP2BJ04 


6422 


456 


1440 


2424 


3408 


787CIP2B 105 


6425 


457 


1441 


2425 


3409 


787CIP2BJ06 


6436 


458 


1442 


2426 


3410 


787CIP2B 107 


6471 


459 


1443 


2427 


3411 


787CIP2B 108 


6474 


460 


1444 


2428 


3412 


787CEP2B 109 


6482 


461 


1445 


2429 


3413 


787CIP2BJ10 


6504 


462 


1446 


2430 


3414 


787CIP2BJ11 


6510 


463 


1447 


2431 


3415 


787CIP2B 112 


6515 


464 


1448 


2432 


3416 


787CIP2B 113 


6529 j 


465 


1449 


2433 


3417 


787CIP2B 114 


6535 


466 


1450 


2434 


3418 


787CIP2B 115 


6536 


467 


1451 


2435 


3419 


787CIP2BJ16 


6536 


468 


1452 


2436 


3420 


787CIP2B 117 


6541 


469 


1453 


2437 


3421 . 


787CIP2B 118 


6542 


470 


1454 


2438 


3422 


787CIP2BJ19 


6547 


471 


1455 


2439 


3423 


787C1P2BJ20 


6548 


472 


1456 


2440 


3424 


787CEP2BJ21 


6552 


473 


1457 


2441 


3425 


787CEP2BJ22 


6552 
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474 


1458 


2442 


3426 


787CIP2BJ23 


6555 


475 


1459 


2443 


3427 


787CIP2B 124 


6560 


476 


1460 


2444 


3428 


787C1P2B 125 


6566 


477 


1461 


2445 


3429 


787CFP2B 126 


6576 


478 


1462 


2446 


3430 


787CIP2B 127 


6584 


479 


1463 


2447 


3431 


787CIP2B 128 


6588 


480 


1464 


2448 


3432 


787CIP2BJ29 


6589 


481 


1465 


2449 


3433 


787CIP2B 130 


6590 


482 


1466 


2450 


3434 


787CIP2B_131 


6597 


483 


1467 


2451 


3435 


787C1P2B 132 


6600 


484 


1468 


2452 


3436 


787CIP2B 133 


6602 


485 


1469 


2453 


3437 


787CIP2B 134 


6604 


486 


1470 


2454 


3438 


787CIP2B_135 


6605 


487 


1471 


2455 


3439 


787CDP2BJ36 


6608 


488 


1472 


2456 


3440 


787CEP2B 137 


6610 


489 


1473 


2457 


3441 


787C1P2B 138 


6614 


490 


1474 


2458 


3442 


787C1P2B 139 


6623 


491 


1475 


2459 


3443 


787CIP2B 140 


6629 


492 


1476 


2460 


3444 


787CIP2BJ41 


6631 


493 


1477 


2461 


3445 


787CIP2B_142 


6631 


494 


1478 


2462 


3446 


787CIP2B 143 


6631 


495 


1479 


2463 


3447 


787CIP2B 144 


6632 


496 


1480 


2464 


3448 


787CIP2B 145 


6633 


497 


1481 


2465 


3449 


787CIP2B 146 


6634 


498 


1482 


2466 


3450 


787CIP2B 147 


6635 


499 


1483 


2467 


3451 


787CIP2B^148 


6639 


500 


1484 


2468 


3452 


787CIP2B 149 


6649 


501 


1485 


2469 


3453 


787CEP2B 150 


6651 


502 


1486 


2470 


3454 


787CBP2B 151 


6655 


503 


1487 


2471 


3455 


787CIP2B 152 


6658 


504 


1488 


2472 


3456 


787CIP2B 153 


6667 


505 


1489 


2473 


3457 


787CIP2B 154 


6672 


506 


1490 


2474 


3458 


787CIP2B_155 


6682 


507 


1491 


2475 


3459 


787CIP2B 156 


6683 


508 


1492 


2476 


3460 


787CIP2BJ57 


6687 


509 


1493 


2477 


3461 


787CIP2B 158 


6687 


510 


1494 


2478 


3462 


787CIP2B 159 


6688 


511 


1495 


2479 


3463 


787CIP2B 160 


6696 


512 


1496 


2480 


3464 


787CIP2BJ61 


6701 


513 


1497 


2481 


3465 


787CIP2B 162 


6707 


514 


1498 


2482 


3466 


787CIP2B_163 


6712 


515 


1499 


2483 


3467 


787CIP2BJ64 


6714 


516 


1500 


2484 


3468 


787CIP2B 165 


6720 


517 


1501 


2485 


3469 


787CIP2B_166 


6721 


518 


1502 


2486 


3470 


787CIP2B 167 


6722 


519 


1503 


2487 


3471 


787C1P2B 168 


6736 


520 


1504 


2488 


3472 


787CIP2B 169 


6740 


521 


1505 


2489 


3473 


787CIP2B 170 


6740 


522 


1506 


2490 


3474 


787CIP2BJ71 


6760 


523 


1507 


2491 


3475 


787CIP2B 172 


6775 


524 


1508 


2492 


3476 


787CIP2B 173 


6784 


525 


1509 


2493 


3477 


787CIP2B 174 


6793 


526 


1510 


2494 


3478 


787CIP2BJ75 


6795 


527 


1511 


2495 


3479 


787CIP2BJ76 


6796 


528 


1512 


2496 


3480 


787CIP2B 177 


6807 


529 


1513 


2497 


3481 


787CIP2B 178 


6808 


530 


1514 


2498 


3482 


787CIP2B 179 


6810 


531 


1515 


2499 


3483 


787CIP2B 180 


6815 


532 j 


1516 


2500 


3484 


787CIP2B 181 


6819 


533 


1517 


2501 


3485 


787CIP2B 182 


6821 
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534 


1518 


2502 


3486 


787CIP2B 183 


6827 


535 


1519 


2503 


3487 


787CIP2B 184 


6829 


536 


1520 


2504 


3488 


787CIP2B 185 


6830 


537 


1521 


2505 


3489 


787CIP2B 186 


6835 


538 


1522 


2506 


3490 


787CIP2B 187 


6848 


539 


1523 


2507 


3491 


787CIP2B 188 


6849 


540 


1524 


2508 


3492 


787CIP2B 189 


6851 


541 


1525 


2509 


3493 


787CIP2BJ90 


6851 


542 


1526 


2510 


3494 


787CEP2B 191 


6863 


543 


1527 


2511 


3495 


787CIP2B 192 


6869 


544 


1528 


2512 


3496 


787CIP2B 193 


6874 


545 


1529 


2513 


3497 


787CIP2B 194 


6887 


546 


1530 


2514 


3498 


787CEP2B 195 


6890 


547 


1531 


2515 


3499 


787CEP2B 196 


6894 


548 


1532 


2516 


3500 


787CEP2B 197 


6899 


549 


1533 


2517 


3501 


787CIP2B 198 


6900 


550 


1534 


2518 


3502 


787CIP2B 199 


6903 


551 


1535 


2519 


3503 


787CIP2B 200 


6910 


552 


1536 


2520 


3504 


787CIP2B_201 


6913 


553 


1537 


2521 


3505 


787CIP2B_202 


6918 


554 


1538 


2522 


3506 


787CIP2B 203 


6923 


555 


1539 


2523 


3507 


787CIP2B 204 


6926 


556 


1540 


2524 


3508 


787CIP2B 205 


6929 


557 


1541 


2525 


3509 


787C1P2B 206 


6929 


558 


1542 


2526 


3510 


787CIP2B 207 


6932 


559 


1543 


2527 


3511 


787CIP2B 208 


6941 


560 


1544 


2528 


3512 


787CIP2B 209 


6951 


561 


1545 


2529 


3513 


787CEP2BJ210 


6954 


562 


1546 


2530 


3514 


787CIP2BJ21i 


6954 


563 


1547 


2531 


3515 


787CIP2B 212 


6956 


564 


1548 


2532 


3516 


787CEP2B 213 


6957 


565 


1549 


2533 


3517 


787CIP2B 214 


6960 


566 


1550 


2534 


3518 


787CEP2B 215 


6966 


567 


1551 


2535 


3519 


787CIP2B 216 


6968 


568 


1552 


2536 


3520 


787CER2B_217 


6969 


569 


1553 
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787CIP2C 135 


6386 


902 


1886 


2870 


3854 


787C1P2C 136 


6431 


903 


1887 


2871 


3855 


787CIP2C 137 


6457 


904 


1888 


2872 


3856 


787CIP2C 138 


6480 


905 


1889 


2873 


3857 


787CIP2CJ39 


6497 


906 


1890 


2874 


3858 


787CIP2CJ40 


6532 


907 


1891 


2875 


3859 


787CIP2C 141 


6598 


908 


1892 


2876 


3860 


787C1P2C 142 


6644 


909 


1893 


2877 


3861 


787CIP2CJ43 


6644 


910 


1894 


2878 


3862 


787CIP2C 144 


6645 


911 


1895 


2879 


3863 


787CIP2C 145 


6645 


912 


1896 


2880 


3864 


787CIP2CJ46 


6761 


913 


1897 


2881 


3865 


787CIP2C 147 


6782 


914 


1898 


2882 


3866 


787CIP2C 148 


6981 


915 


1899 


2883 


3867 


787CIP2C 149 


6981 


916 


1900 


2884 


3868 


787CIP2C_150 


7000 


917 


1901 


2885 


3869 


787CIP2C 151 


7029 


918 


1902 


2886 


3870 


787CIP2C 152 


7885 


919 


1903 


2887 


3871 


787CIP2C_153 


8143 


920 


1904 


2888 


3872 


787CIP2C 154 


8143 


921 


1905 


2889 


3873 


787CIP2CJ55 


8234 


922 


1906 


2890 


3874 


787C1P2C_156 


8463 


923 


1907 


2891 • 


3875 


787CIP2CJ57 


8467 


924 


1908 


2892 


3876 


787CIP2C_158 


8540 


925 


1909 


2893 


3877 


787CIP2C 159 


8600 


926 


1910 


2894 


3878 


787CIP2C 160 


9656 


927 


1911 


2895 


3879 


787CIP2C 161 


9669 


928 


1912 


2896 


3880 


787C1P2CM62 


9695 


929 


1913 


2897 


3881 


787C1P2C 163 


9744 


930 


1914 


2898 


3882 


787CIP2C 164 


9849 


931 


1915 


2899 


3883 


787CIP2D_1 


4180 


932 


1916 


2900 


3884 


787CIP2D 2 


4181 


933 


1917 


2901 


3885 


787CIP2D 3 


4314 


934 


1918 


2902 


3886 


787CIP2D 4 


4500 


935 


1919 


2903 


3887 


787CIP2D 5 


5651 


936 


1920 


2904 


3888 


787CIP2D 6 


5691 


937 


1921 


2905 


3889 


787CIP2D 7 


5881 


938 


1922 


2906 


3890 


787CIP2D 8 


5882 


939 


1923 


2907 


3891 


787CIP2D__9 


6209 


940 


1924 


2908 


3892 


787CIP2D_10 


6719 


941 


1925 


2909 


3893 


787CIP2DJ 1 


8130 


942 


1926 


2910 


3894 


787CIP2DJ2 


8863 


943 


1927 


2911 


3895 


787CIP2D 13 


8902 


944 


1928 


2912 


3896 


787CIP2D 14 


9162 


945 


1929 


2913 


3897 


787CIP2D 15 


9197 


946 


1930 


2914 


3898 


787CDP2DJ6 


9215 


947 


1931 


2915 


3899 


787CIP2DJ7 


9232 


948 


1932 


2916 


3900 


787CIP2D 18 


9262 


949 


1933 


2917 


3901 


787CIP2D_19 


9369 


950 


1934 


2918 


3902 


787CIP2D 20 


9371 


951 


1935 


2919 


3903 


787CEP2D 21 


9516 


952 


1936 


2920 


3904 


787CIP2D 22 


9601 


953 


1937 


2921 


3905 


787CIP2D_23 \ 


9731 
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954 


1938 


2922 


3906 


787C1P2D_24 


9733 


955 


1939 


2923 


3907 


787CIP2D 25 


9769 


956 


1940 - 


2924 


3908 


787CIP2D 26 


9804 


957 


1941 


2925 


3909 


787CEP2D_27 


9816 


958 


1942 


2926 


3910 


787CIP2D 28 


9844 


959 


1943 


2927 


3911 


787CIP2D 29 


9924 


960 


1944 


2928 


3912 


787CIP2DJ0 


9936 


961 


1945 


2929 


3913 


787CIP2D_31 


10163 


962 


1946 


2930 


3914 


787C1P2D 32 


10165 


963 


1947 


2931 


3915 


787CIP2D 33 


10165 


964 


1948 


2932 


3916 


787CIP2DJJ4 


10244 


965 


1949 


2933 


3917 


787CIP2DJ5 


10278 


966 


1950 


2934 


3918 


787CIP2EJ 


4251 


967 


1951 


2935 


3919 


787CIP2E_2 


5310 


968 


1952 


2936 


3920 


787C1P2E 3 


5697 


969 


1953 


2937 


3921 


787CIP2E 4 


5731 


970 


1954 


2938 


3922 


787CIP2E 5 


5733 


971 


1955 


2939 


3923 


787CIP2E 6 


5734 


972 


1956 


2940 


3924 


787CIP2E_7 


5740 


973 


1957 


2941 


3925 


787CIP2E_8 


7657 


974 


1958 


2942 


3926 


787CIP2E_9 


9572 


975 


1959 


2943 


3927 


787CIP2F 1 


1363 


976 


1960 


2944 


3928 


787CIP2F_2 


4303 


977 


1961 


2945 


3929 


787CIP2F 3 


5760 


978 


1962 


2946 


3930 


787CIP2F 4 


5766 


979 


1963 


2947 


3931 


787CIP2F 5 


5767 


980 


1964 


2948 


3932 


787CIP2FJ3 


5767 


981 


1965 


2949 


3933 


787CIP2F_7 


5770 


982 


1966 


2950 


3934 


787CIP2F 8 


6855 ^ 


983 


1967 


2951 


3935 


787CIP2F 9 


10026 


984 


1968 


2952 


3936 


787CIP2F 10 


10227 • 



TABLE 6 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K-Lysine, LHLeucine, M-Methionine, 
N^Asparagine, P=Proline, Q-Glutamine, K=Arginine, S^Serinc, 
T=Threonine, V«Valine, W=Tryptophan, Y=Tyrosinc, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


2953 


A 


3 


324 


ISEHRIEASGNYLAQRLTSSFLRGLSSWKSNPLML 
CGWTILLTLTMVQGEP*GP\KG1PG\FHTNSSYPH 
WGTV AKPP AGD * DLLPAPGQEGTPLFTR* S LCTY 
CPID 


2954 


A 


18 


467 


REELGKDLFDCTLYVLLKYDDFNADKHLALEEF 

YRAFQVIQLSLPEDQKLSITAATVGQSAVLSCAIQ 

GTLRPPIIWKRNNIILNNLDLED1NDFGDDGSLYIT 

KVTTTHVGNYTCYADGYEQVYQTHIFQVNVPPV 

IRVYPESQARRAG 


2955 


A 


3 


23 


FYSAFLVADKG1VTSKHNNDTQHIWESDSNEFSV 
1 ADPRGNTLGRGTTIT* V S IPPSL 


2956 


A 


1 


493 


RTKTDVYILNLAVADLLLLFTLPFWAVNAVHGW 

VLGKJMCKITSALYTLNFVSGMQFLACISIDRYV 

AVTKVPSQSGVGKPCWnCFCVWMAAlLLSIPQL 

VFYTX^NARCIPIFPRYLGTSMKALIQMLEICIG 

FVVPFLIMGVCYF1TARTLMXMPN1K1S 


2957 


A 


703 


302 


EETGVREKRRERMKEKMWQNVLCCTLQTAVIL 
KLFQNKVLNILKNFFLSPLDTRKNKVFICKWAGG 
PGAVAHACNPSTLGGRGGRITKSGDRDHPGQHG 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to Grst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=>Aspartic Acid, 
E=Ciutamic Acid, F-Phenylaianinc, G-Glycinc, H=>Histidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=IVfethionine, 
N=Asparagine, P=Proline, Q=Glutnmine, R=Arginine, S=»Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop cod on, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










ETRSLPACWAQWKSLALPVSRAPGRQGSLVVFP 
LP 


2958 


A 


575 


1054 


CTKCKADCDTCFNKNFCTKCKSGFYLHLGKCLD 
NCPEGLEANNHTMECVSIVHCEVSEWNPWSPCT 
KKGKTCGFKRGTETRVREnQHPSAKGNLCPFm 
ETRKCTVQRKKCQKGERGIOCGRERKRKKPNKG 
ESKEAIPDSKSLESSKEIPEQRENKQQQ 


2959 


A 


1 


426 


LSMLSTISTEHRLSVLWPrWYCCHCPTHLSAVMC 
VLLWALSLLQSILEWMFCSFLFSDVDSDNWCQ1L 
DFLTAVWL1FLI\LVLCGFTLVLLVRIICGSQKMPL 
TRLYVTILLTGL VFLFCSLPLSIQ* FLLYWIEKDLD 
DL 


2960 


A 


1194 


852 


EmCTSYSQCLNSKQRIsrVSMRPSIWlHVHLKPPC 
RLVELLPFSSALQGLSHLSLGTTLP/V*GHLRFRL 
RNLPQSLRTVILPERNEEQNLQELSHNADKYQM 
GDCCKEEIDDSIFY 


2961 


A 


274 


2250 


EKGKVKDAGAEQWISLSLSCKGSWETQFSNHLN 

SLTPPTSVRRMPLITTVTLLKMVARHPIMKLLCSK 

AFSTQLQQKIFLHSQMGIHHQSVCMKLKPNTSHII 

SILMGQPMALVQLETLAPLTIIIQKFQTQDHMKF 

WKNLPLHSHHLTPSVPQTVEPKKTGSPEIKLKITK 

T1QNGRELFESSLCGDLLNEVQASE\Q*NQSIESRK 

EKJIKKSNKHDSSRSEERKSRKIPKLEPEEQKRPN 

ERVDTVSEKPREEPVLKEGSPSSANTIFCSNNGSV 

HWFKFQVGDLVWSKVGTYPWWPCMVSSDPQL 

EVHTKJNTRGAREYHVQFFSNQPERAWVHEKRV 

REYKGHKQYEELLAEATKQASNHSEKQKJRKPR 

PQRERAQWDIGIAHAEKALKMTREERIEQYTFIYI 

DKQPEEALSQAKKSVASKTEVKKTRRPRSVLNT 

QPEQTNAGEVASSLSSTEIRRHSQRRHTSAEEEEP 

MSPVVKIEQVFALQNATGDGKFEDQFVYSTKGIG 

NKTEISVRGQDRLnSTPNQRNEKPTQSVSSPEATS 

GSTGSVEKKQQRRSIRTRSESEKSTEVYPKXKIK 

KEQVETVPQATVKTGLQKGSADRGVQGSVRFSD 

SSVSAAIEETVD 


2962 


A 


2408 


836 


SASPPPPPPPPPSRFPFSGAPGARDRSGPLGSEPQR 

NPGARPRTLEATVTPPGSVGAMSSSGLNSEKVA 

AL1QKLNSDPQFVLAQ1WGTTHDLLDICLKRATV 

QlvAQrFVFQilAVPQEGKPITNQKSSGRCWIFSCLN 

VM11LPFIvU<jKLN1EEFEF 

LSAFVDTAQRKEPEDGRLVQFLLMNPANDGGQ 

WDML VNIVEKYG VIPKKCFPESYTTEATRRMND 

lLNTO^vlREFClixLRl^VHSGATKGEISATQDVM 

MEEIFRVVCICLGNPPETFTWEYRDKI)KNNKK1G 

PUTPLEFT^R/EQFWKJLFNMEDKICLVNDPRPQH 

KYNKXYTV\EYL\SNlvrVWRGEKLFYNNOPIDFLIC 

KMVAASIKDG\EAVWFGCDVGKHFANSKLGVLSD 

MNLYDfiELVFGVSLKN^^ 

HTMTFTAV/SQSRDDSGMVLFTKW\RVGEFQWG 

EDHGH\KGYLCMTD*VGSLEYVYEVV/VWDRKH 

VP\EEVLAVLGAGNPFVLPAWDPMGALAE 


2963 


A 


90 


543 


RHYDSAG1U1XKIAKNYLEQRAVGGASPRLAQS 
VLTCSREPILENSLTSLIEYLHNALEHDMRLRFNN 
DRMCTTIKETST* LSNS YL VFPLM* SLTYLMKMS | 
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SEQW 
NO: 


Method 


Predicted 
beginning 

UUUCUIIUC 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

InraHnn 
lUtallUII 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
E=G1utamic Acid, F=Phcnylalanine, G=Clycinc, H=Histidine, 
I~Isoleucine» K=L»ysine, lr=Lencine, M = Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arglnine, S=Scrine, 
T=Threonine, V=Valine,\Y=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










FERCTARNKMFVNSPrT'KVDNYCTNSSVWKXFYL 
KCYFSLNT1KKEKKMT 


2964 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKEVPLEEENfLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSICLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQWTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKDVP/1ACASA*GFLPLQPPFRRT/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSATPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVT\VF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGT1QVSNGS 

LAFYPAQTN VFPRPTQPF VNSRG S VRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGETFDLQLGRFN 1 

CPVNGTYVFIFHMLKLAVNVPLYVNLMKNEEVL 

VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 

HRGAIYGSSW 


2965 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKEVPLEEEML1QSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLEPNDQLLPR 

KLNTEPKD VP/IACAS A * GFLPLQPPFRRJ/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRJIHLKEQNLS\V^VIFFQGAVTAVF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AG WSDSSQ VSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGETFDLQL.GRFN 

CPVNGTYVF1FHMLKLAVWPLYVNLMKNEEVL 

VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 

HRGAIYGSSW 


2966 


A 


1693 


227 


DYVLTAELHRQRSPGVSFGLSVFNLMNATMGSGT 

LGLAYVMANTGVFGFSFLLLTVALLASYSVHLL 

LSMCIQTAYLGP*TNYFMVLPAH*LTCLPLIEFLQ 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=»Cysteine, l)=Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K^Lysine, L=Lcucine, M=Methioninc, 
iN=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Scrine, 
T=Tbreonlne, V=Valine, \V=Tryptophan, Y^Tyroslne, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possibie nucleotide insertion 










SL*NSL\*AVTSYEDLGLFAFGLPGKXVVAGTIIIQ 

NIGAMSSYLLIIKTELPAAIAEFLTGDYSRYWYLD 

GQTLLIIICVGIVFPLALLPKIGFLGYTSSLSFFFM 

MFFALWIIKKWSIPCPLTLNYVEKGFQISNVTDD 

CKPKLFHFSKESAYALPTMAFSFLCHTSILPIYCE 

LQSPSKKRMQNVTNTAIALSFLIYFISALFGYLTF , 

YD/GTTKAORGFVTCHRTT<fnK VF^JFT F Kn***TP* 

1 L/lvJ 1 JL XVuVV^rVVJ li V X V^X XrVJLtVX^'IV V C/OI./L'LPv vJ XX 

SHDWVMT\VKLCILFA\a.L\WPLIHFPARKAVT 
MMFFSNFPFSWTRHFLlTLALNinVLLAIYVPDIRN 
WGVVGASTSTCLIFIFPGLFYLKLSREDFLSWKK 
LGVGCFC/LLSFKTSILRNSLSVYITLPASRKSIYFK 
1 


2967 


A 


3 


3222 


SGIVVRALWREKKPGGGRRVKRRNPGRQAVGH 

TEEDPPRVGTPWKEHTGPGPQEGSTMEAAHAKT 

TEECLAYFGVSETTGLTPDQVKRNLEKYGLNELP 

AEEGKTLWELVIEQFEDLLVRILLLAACTSFVLA 

WFEEGEETITAFVEPFVILL1LIANAIVGVWQERN 

AENAIEALKEYEPEMGKVYRADRXSVQRIKARD 

IVPGDIVEVAVGDKVPADlRrLAIKSTTLRVDQSIL 

TGEYVSVIKJrrePVPDPRAWQDlGO%4LFSGTNI 

AAGKALGIVATTGVGTEIGKIRDQMAATEQDKT 

PLQQKLDEFGEQLSKVISLICVAVWLINIGHFNDP 

VHGGSWFRGAIYYFKIAVALAVAAIPEGLPAV1T 

TCLALGTRRMAKKNAIVRSLPSVETLGCTSVICS 

DKTGTLTTTNQMSVCKMFIEDKVDGDICLLNEFSIT 

GSTYAPEGEVLKNDKPVRPGQYDGLVELATICA 

LCNDSSLDFNEAKGVYEKVGEATETALTTLVEK 

MNVFNTDVRSLSKVERANACNSVfRQLMKKEFT 

LEFSRDRKSMSVYCSPAKSSRAAVGNKMFVKGA 

PEGVIDRCNYVRVGTTRVPLTGPVKJEKIMAVIKE 

WGTGRDTLRCLALATRDTPPKREEMVLDDSARF 

LEYETDLTFVGVVGMLDPPRKEVTGS1QLCRDA 

GIRVIMITGDNKGTAIAICRRIGIFGENEEVADRA | 

Y\TGREFDDL\PLAEQ\REACRRACCFARVEPSHK 

SKIVE YLQSYDEITAMTGDGVNDAPALKKAEIGI 

AMGSGTAVAKTASEMVLADDNFSTIVAAVEEGR 

AIYNNMKQFIRYLISSNVGEVVCIFLTAALGLPEA 

LIPVQLLWVNLVTDGLPATALGFNPPDLDIMDRP 

PRQPEfPPT AQnWT FFRVU A WfJA ATTWJA A A 
i Ivor rvc,rL<i\ovj w Lr r J\. i lvl/vlOvj i V UAA 1 VuAAA 

WWFLYAEDGPHVKYSQLTHFMQCTEDNTHFEGI 

DCEVFEAPEPMTMALSVLVTIEMCNALNSLSEN 

QSLLRMPPWVNIWLLGSICLSMSLHFLILYVDPLP 

M1FKLRALDLTQWLMVLKISLPVIGLDEILKFVA 

RNYLEG*LFPLLHL*ARVTDPEDERRK 


2968 


A 


3 


2414 


GARSCSRLGRCTFPLWKGREMEVRXLSISWQFLI 

VLVLILQILSALDFDPYRVLGVSRTASQADrKKA 

YKKLAREWrlPDKNKDPGAEDKFIQISKAYEILSN 

EEKRSNYDQYGDAGENQGYQKQQQQREYRFRH 

FHENFYFDESFFHFPFNSERRDSIDEKYLLKFSHY 

VNEVAPDSFKKPYT TKTTSnwnFSCIHTFPVWK'FV 

IQELEELGVGIGWHAGYERRLAHHLGAHSTPSI 

LGIINGKISFFHNAVVRENLRQFVESLLPGNLVEK 

VTNKNYVRFLSGWQQENKPHVLLFDQTPrVPLL 

YKLTAFA YKDYLSFG Y V Y VGLRGTEEM r rRRYNI 

NIYAPTLLVFKEHINRPADVIQARGMKKQIIDDFI 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to fast amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylaianine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proiine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










TRNKYLLAARLTSQKLFHELCPVKRSI-IRQRKYC 

VVLLTAETTKLSKPFEAFLSFALANTQDTVRFVH 

VYSNRQQEFADTLLPDSEAFQGKSAVSILERRNT 

AGRVVYKTLEDPWIGSESDKFELLGYLDQLRKDP 

ALLSSEAVLPDLTDELAPVFLLRWFYSASDYISD 

CWDSIFHNNW\REMMPLLSLIFSALFILFGTVIVQ 

AFSDSNDERESSPPEKEEAQEKTGKTEPSFTKENS 

SK1PKKGFVEVTELTDVTYTSNLVRLRPGHMNV 

VLILSNSTKTSLLQKFALEVYTFTGSSCLHFSFLSL 

DKHRE WLEYLLEFA QDA APIPNQ YDKHFMERD Y 

TGYVLALNGHKKYFCLFKPQKTVEEGGKP*GSC 

SDVDSSLYLGESRGKPSCGLGSRPIKGKLSKLSL 

WMERLLEGSLQRFYIPSWPELD 


2969 


A 


48 


1117 


KGLSPDQVLSAFAPLDCEMWLKVFTTFLSFATG 
ACSGLKVTVPSHTVHGVRGQALYLPVHYGFHTP 
ASD1QI1 WLFERPHTMPKYLLGSVNKSV VPD/Y GI 
P/YTSSP*CPfPMASLLINPLQFPDEGNYlVKVNIQG 
NGTLSASQKIQVTVDDPVTKPVVQIHPPSGAVEY 
VGNMTLTCHVFGGTRI AYOWT KNGR PVHT^T 

YSFSPQNNTLtnAPVTKEDIGNYSCLVRNPVSEM 

ESDnMPIIYYGPYGLQVNSDKGLKVGEVFTVDL 

GEAlLFDCSADSHPPNTYSWIRRTDNTTYinCHGP 

RLEVASEKVAQKTMDYVCCAYNN1TGRQDETHF 

TVIITSVGMCDIQGRDPNKT 


2970 


A 


68 


936 


HSALLTHSSFCVFTLCQDFFTYSSMSEEVTYADL 
QFQNSSEMEK1PEIGKFGEKAPPAPSHVWRPAAL 
FLTLLCLLLLIGLGVLASMFHVTL1<IEMKKMNKI. 
ONISFFT ORNTST OT M^>JM>JT < slsrK'rRMI QTTT ATT 

ATKLCRELYSKEQEHKCKPCPRRWIWHKDSCYF 
LSDDVQTWQESKMACAAQNASLLK1NNKNALE 
FIKSQSRSYDYWLGLSPEEDS/YSWYESG*YNQVP 
SAWVlRNAPDLNNMYCGYrNRLYVQYYHCTYK 
QRMICEKMANPVQLGSTYFREA 


2971 


A 


912 


2287 


VPNYLPSVSSAIGGEVPQRYVWRFC1GLHSAPRF 

LVAFAYWNHYLSCTSPCSCYRPLCRLNFGLNVV 

ENLALL VLTYVSSSEDF/TWVPG*GRSGE V FPEGT 

GLPLPHSDLPTSWCGHSLQCGSQSSFPPA1HENAF 

IWIASSLGKCVIXLTCILWRLTKK^ 

AGAPRQPRRKSRTSVLRIRVMVRWELSSNGNPG 

RGVLGLGLGLGNKLRVVGQNLGL*HCVWVVWE 

TGE*KRWRLQMGIE*GVASRRQ*VRNSVRGLVC 

HNSSAPPMYMGFFSPWFGGGVGG*LHVTFILHP 

PEVEAAGIPLLLGPSLPQRQGREHIVVILAAPACA 

PFHDR* WEPREIRPSP * ELGLRGEPTLS YP A S CR VI 

RQPIP*DRKSYSWKQRLFI1OTISFFSA1^VYFRHN 

MYCE AG VYT1FA1LE YTVVLTNMAFHMTA WWD 

FGNKELLITSQPEEKRF 


2972 


A 


1734 


246 


GGILSGRDGRTALPRPREPAERTAGLRRDMRPQE 

LPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWES 

LDARQLPAWFDQAKFGIFIHWGVFSVPSFGSEWF 

WWYWQKEKIPKYVEFMICDNYPPSFKYEDFGPL 

FTAKFTOANQ\WADIFQASGAKYIVLTSKHHEGF 

TLWG\SEYSWNWNAIDEGPKRDIVKELEVAIRNR 

TDLRFGLYYSLFEWFHPLFLEDESSSFHKRQFPVS 

KTLPELYELVNNYQPEVLWSDGDGGAPDQYWN 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leuclne, M=Methionlne, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










STGFLAWLYNESPVRGTVVTNDRWGAGSICKHG 
GFYTCSDRYNPGHT.I PHKWFNCMTTDKT ^WfiY 

RREAGISDYLTEEELVKQLVETVSCGGNLLMNIG 

PTLDGTISWFEERLRQMGSWLKVNGEAIYETHT 

WRSQNDTVTPDVWYTSKPKEKLVYAIFLKWPTS 

GQLFLGHPKAILGATEVKLLGHGQPLNWISLEQN 

GIMVELPQLTTHQMPCKWGWALALTNVT 


2973 


A 


24 


1133 


SVPRAGGDMETGAAELYDQALLGILQHVGNVQ 

DFLRVLFGFLYRKTDFYRLLRHPSDRMGFPPGAA 

QALVLQVFKTFDHMARQDDEKRRQELEEKIRRJK 

EEEEAKTVSAAAAEKEPVPVPVQErETDSTTELDG 

HQEVEKVQPPGPVKEMAHGSQEAEAPGAVAGA 

AEVPR\EPPILPRIQEQFQKNPDSYNGAVRENYTW 

ayU I 1 ULtCi V Jtv V r Vr iVrL V V IVOJV^ V i V/\L>oooollv V 

AMLEENGERVLMEGKLTHKINTESSLWSLEPGK 

CVLVNLSKVGEYWWNAILEGEEPID1DKINKERS 

MATVDEEEQAVLDRLTFDYHQKLQGKPQSHEL 

KVHEMLKKGWDAEGSPFRGQRFDPAMFNISPGA 

VQF 


2974 


A 


271 


1854 


MQFGRAHGDCVSGAQLCGCPSMDDYMVLRMIG 

EGSFGRALLVQHESSNQMFAMKE1RLPKSFSNTQ 

NSRKEAVLLAKMKHPNIVAFKESFEAEGHLY1V 

MEYCDGGDLMQKIKQQKGKLFPEDMILNWFTQ 

MCLGWHIHKKRVLHRDIKSKNIFLTQNGKGKL 

GDFGSARLLSNPMAFACTYVGTPYYVPPEIWEN 

LPYNKKSDTWSLGCTLYELCTLKHPFQANSWKNL 

1LKVCQGCTSPLPSHYSYELQFLVKQMFKRNPSH 

RPSATTLLSRGIVARLVQKCLPPEIIMEYGEEVLE 

EIKNSKHNTPRKKTWSRIRJALGNEASTVQEEEQ 

i^XvlVVJOXl 1 JL'LjIJJllNJZilNJ^ V L^lVTV V IN JVC 12 IV \J IN IV 3 V 

HLRKASSPNLHRRQWEKNVPNTALTALENASILT 
SSLTAEDDRGGSVIKYSKNTTRKQWLKETPDTLL 
NILKNADLSLAFQTYTIYRPGS\EGFLKGPLSEETE 
ASDSVDGGHDSVILDPERLEPGLDEEDTDFEEED 
DNPD WV SELKKRAG WQGLCDR 


2975 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVIKLEPGEDFAVVQQEIIMMK 

D\CKFIP\DIVAYF\GSYL\RRDKLWI\CMEF\CGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKiViXWSNSFHHFX^MALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEE1YY 

TARSNLDLQLEYGQGHQG\GYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPT PPK PT<r ^IFIPOPA^M^TPDPNOGTF \C R P PM ^fi^P 

VAKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG 

LPPTPKVHMGACFSKVi^GCPLKIHCASSWINPD 

TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 

CT\^YVMNNCLLSISGKASQLYSHNLPGLFDYA 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGlycine, H»Histidine, 
I=IsoJeucine, K=Lysinc, L=Lcucinc, M«Mcthionine, 
N=Asparagine, P=Proline» Q=Glu famine, R=Argininc, S^Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide Insertion 










RQMQKLPVAIPAHKLPDR1LPRBCFSVSAKIPETK 
WCQKCCWRNPYTGHKYLCGALQTSIVLLEWV 
EPMQKFMLIKPIIDFPIPCPLKMFEML V VPEQE YP 
LVCV GVSRGRDFNQV VRFETVNPNSTSSWFTES 
DTPQTNVTHVTQLERDTILVCLDCCIKIVNLQGR 
LKSSRXLSSELTFDFRJESIVCLQDSVLAFWKHG 
MQGRSFRSNEVTQEISDSTRIFRLLGSDRVVVLES 
RPTDNPTANSNLY1LAGHENSY 


2976 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARKVNTGELAAIKVIKLEPGEDFAVVQQEIIMMK 

D\CKHP\DrVAYF\GSYL\RRDKLWI\CMEF\CGSGS 

\LQDIYHVTGPLSELQ1AYVSRETLQGLYYLHSKG 

KMHRDiKGANlLLTDNGHVKI.ADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAJELAELQPPlVffDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSE1T 

FGQVKFDPPLRJCETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQG\GYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKJP 

PPLPPKPKSIFIPQEMHSTEDENQGTIKRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENL SRKEKKDVPKP1 SNG 

LPPTPK VHMG ACFS K VFNGC PLKIHC A SS WINPD 

TRDQYLTFGAEEGIYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 

RQMQKLPVAIPAHKLPDRILPRKFSVSAKTPETK 

WCQKCCVVRNPYTGHKYLCGALQTSIVLLEWV 

FPMOKFMT TKHiDFPfPPPr KMFFM1 VVPPOPVP 

LVCVGVSRGRDFNQVVRFETVNPNSTSSWFTES 

DTPQWVTHVTQLERDTILVCLDCCIKIVNLQGR 

LICSSRKLSSELTFDFRJESIVCLQDSVLAFWKHG 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRVWLES 

RPTDNPTANSNLYELAGHENSY 


2977 


A 


174 


1543 


YSLRKGITFKLAGAMVHIKKGELTQEEKELLEV1 

GKGTVQEAGTLLS SKNVRVNCLDENGMTPLMH 

AAYKGICLDMCKLLLRHGADVNCHQHEHGYTA 

LMFAALSGNKDITWVMLEAGAETDVVNSVGRT 

AAQMAAFVGQHDCVTirNNFFPRERLDYYTKPQ 

GLDKEPKLPPKLAGPLHKIITTTNLHPVKIVMLV 

NENPLLTEEAALNKCYRVMDLICEKCMKQRDM 

NEVLAMKMHYISCIFQKCINFLKDGENKLDTLIK 

SLLKGVRASDGFPVYPEKILRESIRK\FPYCEATLL 

QQLVRSIAPVEIGSDPTAFSVLTQAITGQVGFVDV 

EFCTTCGEKGASKRCSVCKMVIYCDQTCQKTHW 

FTHKKICKNLKDIYEKQQLEAAKEKRQEENHGK 

LDVNSNCVNEEQPEAEVGISQKDSNPEDSGEGK 

KESLESEAELEGLQDAPAGPQVSEE | 


2978 


A 


3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNETE 
DCPGMMLWRYPEPRGLTLVRITPVPFNTTEDPDI 
STADLGDVLQDPCSLEYWDELQKVFVAFREFNL 
SESKVCELQLPDlNLV>n)QKKLVSSDLWRIVLNS 
SQNGADDQSSASESGSQSTCDPLVTPTALAACTR 
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SEQBD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalnnine, G=Glycine, H=Histidinc, 
I-lsoieucine, K=Lysine, L=Leucine, M=Metnionlne, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *^Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










VDSCFTPWFVPSLCVSFQFAHLEFHLCHIILDQLG 

TAAPOYLQPFVSDRNMPSELEYMTVSFREPHMYL 

RQWNNGSVCQEIQFLAQADCKLLECRNVTMQS 

VVKPFSIFGQMAVSSDVVEKLLDCTV1VDSVFVN 

LGQHVVHSLNTA1QAWQQNKCPEVEELVFSHFV 

ICNDTQETLRFGQVDTDBNILLASLHSHQYSWRS 

HKSPQLLHICIEGWGNWRWSEPFSVDHAGTFrRT 

TQYRGRTASLIIKVQQLNGVQKQTIICGRQTTCSYL 

SQSTELKVVQHYTGQDGQAVVREHFDCLTAKQK 

LPSYILENNELTELCVKAKGDEDWSRDVCLESft 

APEYS1VIQVPSSNSSIIYVWCTVLTLEPNSQVQQ 

RMIVFSPLF1MRSHLPDPI1IHLEKRSLGLSETQILP 

GKGQEKPLQN1EPDLVHHLTFQAREEYDPSDCA 

VP1STSLDCQIATKVHPGGTVNQILDEFYGPEKSL 

QPIWPYNKKDSDRNEQLSQWDSPMRVKLS1WKP 

YVRTLLIELLPWALLINESKWDLWLFEGEKIVLQ 

VPAGKIIIPPNFQEAFQIGIYWANTNTVHKSVAIK 

LVHNLTSPKWIOXjGNGEVVTLDEEAFVDTEIRL 

GAFPGHQKLCQFCISSMVQQGIQIIQIEDKTTirNN 

TPYQIFYKPQLSVCNPHSGKEYFRVPDSATFSICP 

GGEQPAMKSSSLPCWDLMPDISQSVLDASLLQK' 

QIMLGFSPAPGADSSQCWSLPAIVRPEFPRQSVA 

VPLGNFRENGFCTRAIVLTYQEHLGVTYLTLSED 

PSPRVIIHNRCPVKMLIKEN1KDIPKFEVYCKKIPS 

ECS1HHELYHQ1SSYPDCKTKDLLPSLLLRVEPLD 

EVTTEWSDAIDINSQGTQVVFLTGFGYVYVDVV 

HQCGTVFITVAPEGKAGPILTNTNRAPEK1VTF/K 

MFITQLSLAVFDDLTHIIKASAELLRLTLDNIFLC 

VAPGAGPLPGEEPVAALFELYCVEICCGDLQLDN 

QLYNKSNFHFAVLVCQGEKAEPIQCSKMQSLLIS 

NKELEEYKEKCFIKLCITLNEGKSILCDINEFSFEL 

KPARLYVEDTFVYYIKTLFDTYLPNSRLAGHSTH 

LSGGKQVLPMQVTQHARALVNPVKLRKLVIQPV 

NLLVSIHASLKLYTASDHTPLSFSVFERGPIFTTAR 

QLVHALAMHYAAGALFRAGWVVGSLDILGSPA 

SLVRSfGNGVADFFRLPYEGLTRGPGAFVSGVSR 

GTTSFVKHISKGTLTS1TNLATSLARNMDRLSLDE 

EHYNRQEEWRRQLPESLGEGLRQGLSRLGISLLG 

ALAG1VDQPMQNFQKTSEAQASAGHKAKGVISG 

VGKGIMGVFTKPIGGAAELVSQTGYGILHGAGLS 

QLPKQRHQPSDWHADQAPNSHVKYVWKMLQS 

LGRPE VHMALDV VL VRGSG QEHEGCLLLTSEVL 

FVVSVSEDTQQQAFPVTEIDCAQDSKQNNLLTV 

QLKQPRVACDVEVDGVRERLSEQQYNRLVDY1T 

KTSCHLAPSCSSMQ1PCPWAAEPPPSTVKTYHY 

L\nDPHFAQVFLSKFTMVKNKALRICGFP 


2979 


A 


255 


2673 


A WLFP A S VLCPRCLTG S A VG S AE WKSL V VLFPFS 

SRPTLGHLDSKPSSKSNMIRGRNSATSADEQPHIG 

ISTYRLLKTIGKGNFAKVKLARHILTGKEVAVKnD 

KTQLNS SSLQKLFRE VRIMKVLNHPNI VKLFE VIE 

TEKTLYLVMEYASGGEVFDYLVAHGRMKEKEA 

RAKFRQIVSAVQYCHQKF1VHRDLKAENLLLDA 

DMNIIOADFGFSNEFTFGNKLDTFCGSPPYAAPEL 

FQGKKYDGPEVDVWSLGVILYTLVSGSLPFDGQ 

NLKELRERVLRGKYRIPFYMSTDCENLLKKFLIL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nncleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysinc, L=Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Clutamine, R=Arginine, S=Scrtne, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










NPSKRGTLEQIMKDRWMNVGHE\DDELKPYGEP 

LPVDYKDPRRTELMVSMGYTREEIQDSLVGQRYN 

EVMATYLLLG YKSSELEGDTITLKPRPS ADLTN S 

SAPSPSHKVQRSVSANPKQRRFSDQAGPAIPTSNS 

YSKKTQSNNAE>fKRPEEDRESGRKASSTAKVPA 

SPLPGLERKKTTPTPSTNSVLSTSTNRSRNSPLLAE 

RASL\GQGFHPEWAKTALTMPGSRASTASASAA 

VSAARPRQHQKSMSASVHPNKASGLPPTESNCE 

VPRPRQVCWGSCTAPQRVPVASPSAHN1SSSGGA 

PDRTNFPRGVSSRSTFHAGQLRQVRVDQQNLPYG 

VTPASPSGHSQGRRGASGSIFSKFTSKFVRRNLNE 

PESKDR\VETLRPHVV\NSGGNDKEKEEFREAKPR 

SLRFTWSMKTTSSMEPNEMMREIRKVLDANSCQ 

SELHEKYMLLCMHGTPGHEDFVQWEMEVCKLP 

RLSLNGVRFKRISGTSMAFKN1ASKJANELKL 


2980 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNIDQDINNLKEKWESVE 

TKLNER\KT\KLEEALNLA\MEFHNSL\QDFIN WLT 

QAEQTLNV ASRPSLILDTVLFQIDEHK VF ANE VN 

SHREQIIELDKTGTHLKYFSQKQDVVLIKNLL1SV 

QSRWEKWQRLVERGRSLDDARKRAKQFHEAW 

SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEA\ 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

D rDL VMNLrDNHKA FQ KELGKRTS S VQ ALKRS A 

REL1EGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHS V VHALLEWLAEAEQTL 

RFHG VLPDDEDALRTLIDQHKEFMKKLEEKRA E 

LNKATTMGDTVLAICHPDSirnKHWITIIRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSH1PV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKXSRVMDFFRRIDK 

DQDGKITRQEFEDGILSSKFPTSRLEMSAVADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNR STSVS SO A A O A A SPO 

VPATTTPKJLHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRXSPASKLDKSSKR 


2981 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNTDQDINNLKEKWESVE 

TKLNERVKTVKLEEALNL A\MEFHNSL\QDFIN WLT 

QAEQTLNVASRPSLILDTVLFQ1DEHKVFANEVN 

SHREQIIELDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKVVQRLVERGRSLDDARKRAKQFHEAW 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D»Asp»rtic Acid, 
E=Glutamic Acid, F=Phcnylalaninc, G=Glycinc, H=Histiriine, 
I=Isoleucine, K~Lysine, L=Lcucine, M=Methioninc, 
N^Asparagine, P=Proline, Q=Glutamine f R=Argjnine, S=Scrine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possiWe nucleotide insertion 










SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

>H.KLDDMLSELRDKWDTICGKSVERQNKLEEA\ 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSWHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVLAICHPDSITTDCHWITIIRARFEE 

VLAWAKQHQQRLASALAGL1AKQELLEALLAW 

LQWAETTLTDKDKEVIPQErEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHrPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFRR1DK 

DQDGKITRQEFIDGILSSKFPTSRLEMSAVADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADK1E 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

PR PR OR R *5R PQ^sR Ci A QPXTR CTQVQ A A n A A C DPi 

VPATTTPK1LHPLTRNYGKPWLTNSKMSTPCKAA 
ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 
DSGLITTAAARVRTQFADSKKTPSRPGSRAGSFCA 
GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 
PTPRAGSRPSTAKPSKJPTPQRKSPASKLDKSSKR 


2982 


A 


1 


2065 


MAAGGAEGGSGPGAAMGDCAEIKSQFRTREGF 

YKLLPGDGAARRSGPASAQTPVPPQPPQPPPGPA 

SASGPGAAGPASSPPPAGPGPGPALPAVRLSLVR 

LGEPDSAGAGEPPATPAGLGSGGDRVCFNLGRE 

LYFYPGCCRRGSQRWHTPLTPFLPPLKSIDLNKP1 

DKRJYKGTQPTCHDFNQFTAATEnSLLVGFSAG 

QVQYLDLIKKDTSKLFNEERLIDKTKVTYLKWLP 

ESESLFLASHASGHLYLYNVSHPCASAPPQYSLL 

KQVAWGFSFYAAKSKAPRNPLAKWAVGEGPLNE 

FAFSPDGRHLACVSQDGCLRVFHFDSMLLRGLM 

KSYFGGLLCVCWSPDGRYVVTGGEDDLVTVWS 

FTEGRWARGHGHKS WVNA VAFDP YTTRAEEA 

ATAAGADGERSGEEEEEEPEAAGTGSAGGAPLSP 

LPKAGSITYRFGSAGQDTQFCLWDLTEDVLYPHP 

PLARTRTLPGTPGTTPPAASSSRGGEPGPGPLPRS 

I SRSNSI .PHP A OGfJK A HfrPG V A A FPfJTPF<sTfiR F 

ATLTLQERRDRGAEKEHKRYHSLGNISRGGSGG 

SGSGGEKPSGPVPRSRLDPAKVLGTALCPRIHEV 

PLLEPLVCKKIAQERLTVLLFLEDC1ITACQEGLIC 

TWARPGKAFTDEETEAQTGEGSWPRSPSKSVVE 

GISSQPGNSPSGTVV 


2983 


A 


3855 


220 


RRFRLSAHRAQPCGRCRGLEMPRGVFQQLSNLV 

LQELNANLSNLTSAFEKATAEKIKCQQEADATN 

RV1LLANRLVGGLASENIRWAESVENFRSOGVTL 

CGDVLLISAFVSYVGYFTKKYRNELMEKFWIPYI 

HNLKVPIPITNGLDPLSLLTDDADVATWNMQGLP 

SDRMSTENAT1LGNTER WPL1VDAQLQGIK W1KN 

KYRSELKAIRLGQKSYLDV1EQATSEGDTLLIEN1 

GETVDPALDPLLGRNTIKKGKYTKJGDKEVGYPP 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E'KJIutamic Acid, F=Phenylalanine, G=Grycine > H^Histidine, 
l=Isolcucine, K=Lysine, Iy=Leucine, M "Methionine, 
N=Aspflraginc, P=Prolinc, Q=Glu famine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, V=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










QVPPDPTHQVLQPTLQARDAGSVHVLINFLVTRD 

GLEDQLLAAVVABCERPDLEQLKANLTKSQNEFK 

I VLKELEDSLLARLS A A SGNFLGDTAL VENLETT 

KHTASEIEEKVVEAKJTEVKINEARENYRPAAER 

ASLLYFILNDLNKINPVYQFSLKAFNVVFEKAIQR 

TTPANEVKQRVrNLTDEITYSVYMYTARGLFERD 

KLIFLAQVTFQVLSMKICELNPVELDFLLRFPFKA 

GVVSPVDFLQHQGWGGIKALSEMDEFKNLDSDI 

EGSAKRWKKLVESEAPEKEIFPKEWKNKTALQK 

LCMVRCLRPDRMTYAIKNFVEEKMGSKFVEGRS 

VEFSKSYEESSPSTSIFFILSPGVDPLKDVEALGKK 

LGFTIDNGKLHNVSLGQGQEWAENALDVAAEK 

GHWVILQNIHLVARWLGTLDKKLERYSTGRHED 

YRVFIRAEPAPSPETHIIPQGILENAIKITNEPPTGM 

YANLYKALDLFTQDTLEMCTKEMEFKCMLFAT. 

CYFHAVVAERJRKJ^GAQGWNRSYPFNNGDLTISI 

NVL YN YLEANPK VP WDDLR YLFGEIM YGGHITD 

DWDRRLCRTYLAEYIRTEMLEGDVLLAPGFQ1PP 

NLDYKG YHEYIDENLPPESP YL YGLHPN AEIGFL 

TVTSEKLFRTVLEMQPKETDSGAGTGVSREEKV 

KAVLDDILEKJPETFKMAEIMAKAAEKTPYVYV 

AFQECERMNILTNEMRRSLKELNLGLKGELTITT 

YANLLLRIRELEAWTTDFALPTTVWLAGFFNPQS 

FLTA1MQSMARKNEWPLDKMCLSVEVTKKNRE 

DMTAPPREGSYVYGLFIVTEGARWDTQTGVIAEA 

RLKELTPAMPVTF1KAIPVARMETKNIYECPVYKT 

RIRGPTYVWTFNLKTKEKAAKWILAAVALLLQV 


2984 


A 


2 


1464 


FVLFPG1AMETPGASASSLLLPAASRPPRKREAGE 

AGAATSKQRVLDEEEYIEGLQTVTQRDFFPDVEK 

LQAQKEYLEAEE^JGDLERMRQIAIKFGSALGKM 

SREPPPP Y VTPATFETPE VHAGTG V VGNKPRPRG 

RGLEDGEAGEEEEKEPLPSLDVFLSRYTSEDNAS 

FQEIMEVAKERSRARHAWLYQAEEEFEKRQKDN 

LELPSAEHQAIESSQASVETWKYKAKNSLMYYP 

EGVPDEEQLFKKPRQWHKNTRFLRDPFSQALSR 

CQLQQAAALNAQHICQGKVGPDGKELIPQESPRV 

GGFGFVATPSPAPGVNF^PMMTW(^FVFWTPT RV 

EGSETPYVDRTPGPAFKILEPGRRERLGLJfCMANE 

AAAKNRAKKQEALRRVTENLASLTPKGLSPAMS 

PALQRLVSRTASKYTDRALRASYTPSPARSTHLK 

NPGPVGCRPPQSTPGA/PGSATRTPL\TQDPA\S1T 

DNLLQLPARRKASDFF 


2985 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGODOSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQ\QDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNT1FVQGLGENVT1ESVADYFKQIGI1KTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAA1D 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCystcinc,D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I=Isoleuclne, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, f= possible nucleotide deletion, 
\=possibIe nucleotide insertion 










WtTXjK^FSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMNFSWRNECNQCK 

APICPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2986 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQ\QDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNTIFVQGLGENVTIESVADYFKQIG11KTNKKTG 

QPMINL YTDRETGKLKG E AT V SFDDPP S A KAA ID 

WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2987 


A 


1376 


898 


GGAKAGGAPHPFTLPFRHVGGLSAAPEEVEGML 
WAGARQHGRNWRKRETSPGTQGPLPPVPR/VPP 
GPDGVPHAIAPTLSWAiPRQQCSPQPGRLNALPPD 
RCSGPHFGDRAPESCFPGACSVSGACAFKGTRPA 
CPPQEPSLRSSRNRLREGQTFGRMEI 


2988 


A 


1 


ion 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAIDP 

LRVAPLPLYAA1FLVGVPGNAMVAWVAGKVAR 

RRVGATWLLHLAVADLLCCLSLPILAVPIARGGH 

WPYGAVGCRALPSIILLTMYASVLLLAALSADLC 

FLALGPAW\CLRFS/GACGVQVACGAAWTLALL 

LTVPSAIYRRLHQEHFPARLQCVVDYGGSSSTEN 

A VTAIRFLFGFLGPL V A V A SCHS ALLC W AARRC 

RPLGTAIVVGFFVCWAPYHLLGLVLTVAAPNSA 

LLARALRAEPLIVGLALAHSCLNPMLFLYFGRAQ 

LRRSLPAACHWALRESQGQDESVDSKKSTSHDL 

VSEMEV 


2989 


A 


27 


4074 


KSQLFCFWVGICAGDILSGDQDKEQKDPYFVETP 

YGYQLDLDFLKYVDDIQKGNTIKRLNIQKRRKPS 

VPCPEPRTTSGQQGIWTSTESLSSSNSDDNKQCP 

NFLIARSQVTSTPISKPPPPLETSLPFLTIPENRQLP 

PPSPQLPKHNLHVTKTLMETRRRLEQERATMQM 

TPGEFRRPRLASFGGMGTTSSLPSFVGSGNHNPA 

KHQLQNGYQGNGDYGSYAPAAPTTSSMGSSIRH 

SPLSSGISTPVTWSPMHLQHIREQMAIALICRLKE 

LEEQVRTIPVLQVKISVLQEEKRQLVSQLKNQRA 

ASQ1NVCGVRKRSYSAGNASQLEQLSRARRSGG 

ELY1DYEEEEMETVEQSTQRIKEFRQL\TADMQA 

LEQKIQDSSCEASSELRENGECRSVAVGAEENMN 

DIVVYHRGSRSCKDAAVGTLVEMRNCGVSVTEA 

MLGWTEADKETELQQQTIESLKEKIYRLEVQLR 

ETTHDREMTKLKQELQAAGSRKKVDKATMAQP 
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SEQtD 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phcnylalanine, G=Glycinc, H-Histidine, 
I^Isoleuctne, K^Lysine, L=Leucine, M=Methionine, 
N=Asparngine, PHProline, Q^Glutaminc, R=Argininc, S=Scrinc, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon,/=posslble nucleotide deletion, 
\=possible nucleotide insertion 










LVFSKVVEAVVQTRDQMVGSHMDLVDTCVGTS 
VETNSVGISCQPECKNKVVGPELPMNWWIVKER 
VEMHDRC AGRS VEMCDKS VS VE VS VCETG SNTE 
ESVNDLTLLKTNLNLKEVRSIGCGDCSVDVTVCS 
PKECASRGVNTEAVSQVEAAVMAVPRTADQDT 
STDLEQVHQFTNTETATLIESCTNTCLSTLDKQTS 
TQTVETRTVAVGEGRVKDINSSTKTRSIGVGTLL 
SGHSGFDRPSAVKTKESGVGQININDNYLVGLK 
MRTIACGPPQLTVGLTASRRSVGVGDDPVGESLE 
NPQPQAPLGMMTGLDHYIERIQKLLAEQQTLLA 
■ ENYSELAEAFGEPHSQMGSLNSQLISTLSSINSVM 
KSASTEELRNPDFQKTSLGKITGSYLGYTCKCGG 
LQSGSPLSSQTSQPEQEVGTSEGKP1SSLDAFPTQ 
EGTLSPVNLTDDQ1AAGLYACTNNESTLKSIMKK 
KDGNKDSNGAKKNLQFVGINGG YETTSSDDSS S 
DESSSSESDDECDVTEYPLEEEEEEEDEDTRGMAE 
GHHAVNIEGLKSARVEDEMQVQECEPEKVEIRE 
RYELSEKMLSACNLLKNTINDPKALTSKDMRFC 
LNTLQHEWFRVSSQKSAIPAMVGDYIAAFEAISP 
DVLRYVINLADGNGNTALHYSVSHSNFEIVKLLL 
DADVCNVDHON1CAGYTPIMLAAI AAVFAFKDM 
RIVEELFGCGDVNAKASQAGQTAJLMLAVSHGRI 
DMVKGLLACGADVNIQDDEGSTALMCASEHGH 
VEIVKLLLAQPGCNGHLEDNDGSTALSFALEAGH 
KDIAVLLYAHVNFAKAQSPGTPRLGRKTSPGPTH 
RGSFD 


2990 


A 


69 


1687 


ERLRPGQRA1RGPVPAAGACASLPPRAGPAQGRH 

AALGGAEPGSHLHCGVRLQRREEPGGQQRLLPQ 

RGGSAQTGHQHPGPYECQCPGPQPGGTTPALLSL 

ILEETRGPPASANPDKDHSTQPGTMGRKX1QISR1 

LDQRNRQVTFTKRKFGLMKKAYELSVLCDCE1A 

LIIFNS ATRLFQYASTDMDRVXLKY1E Y SEPHESR 

TNTOtLETLKRRGIGLDGPELEPDEGPEEPGEKFR 

RLAGEGGDPALPRPRL YPAAPAMPSPD WYG AL 

PPPG\CDPSGLGEALPAQSRPSPFRPAAPKAGPPG 

LGHPLF SP SHLTSKTPPPL YLPTEG RRSDLPGGL A 

GPRGGT NTSRST YSGT ONPr<sTATPOPPI H^FPFT 

PGGPPVGAEAWARRVPQPAAPPRRPPQSSIfCSER 
LFLRPPGAPATFLRPSPIPCSSPGPWQSLCGLGPP\ 
CAGCPWPTAGPGRRSPGGTSPERSPGTARARGDP 
\TSLQAFS EKTHTVTAPLRGGGLE VGG WTQS S A G 
GLLSFFLFVCISTNKNARGVRGPEKK 


2991 


A 


3 


1159 


IPQPLHCASPKEEMSLRCGDAARTLGPRVFGRYF 

CSPVRPLSSLPDKKKELLQNGPDLQDFVSGDLAD 

RSTWDEYKGNLKRQKGERLRLPPWLKTEIPMGK 

NYNKLKNTLRNLNLHTVCEE A RCPNIGEC WG G G 

EYATATATIMLMGDTCTRGCRFCSVKTARNPPP 

LDASEPYNTAKA1AEWGLDYVVLTSVDRDDMP 

DGGAFHIAKTVSiYT KFRNPKTT VFfT TPnRRfini 

KA1EKVALSGLDVYAHNVETVPELQSKVRDPRA 
NFDQSLRVLKHAKKVQPDV1SKTS1MLGLGENDE 
QVYATMKALREADVDCLTLGQYMQPTRRHLKV 
EEYITPEKFKY WEKVGNELGFH YTASGP\L V RSS 
YKAGEFFLKNLVAKRKTKDL 


2992 


A 


3 


1636 


PVPGVPTSPPSCCPQDMQGPWVLLLLGLRLQLSL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystelne, D-Aspartic Acid, 
E-Glutamic Acid, F=Pheny!alanine, G=Glycine, H=Histidine, 

I = I soldi rill £ K==I vsint* f^I-piirinp IVfsslVT pthlnninp 

N=Asparagine, P=Proline, Q=Giu taurine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, VV=Tryptophan, Y-Tyrosine, 
X-Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GVIPAEEENPAFWNRQAAEALDAAKKLQPIQKV 

AKNLILFLGDGLGVPTVTATRILKGQKNGKLGPE 

TPLAMDRFPYLALSKTYNVDRQVPDSAATATAY 

LCGVKANFQTIGLSAAARFNQCNTTRGNEVISV 

MNRAKQAGKSVGVVTTTRVQHASPAGTYAHTV 

NRNWYSDADMPASARQEGCQDIATQLISNMDfD 

VILGGGRKYMFPMGTPDPEYPADASQNGTRLDG 

KNLVQEWLAKHQGAWYVWNRTELMQASLDQS 

VTHLMGLFEPGDTKYEIHRDPTLDPSLMEMTEA 

ALRLLSRNPRGFYLFVEGGR1DHGHHEGVAYQA 

LTEAVMFDDAIERAGQLTSEEDTLTLVTADHSH 

VFSFGGYTLRGSSIFGLAPSKAQDSKAYTSILYGN 

GPGYVFNSGVRPDVNESESGSPDYHQQAGWPLS 

SETHGGEDVAVFARGPQAHLVHGVQEQSFVAJH 

VMAFAACLEPYTACDLAPPACTTDAAHPVAASL 

PLLAGTLLLLGASAAP 


2993 


A 


3 


685 


DAWARLLI<MNTRLFGKAKPKAPPPSLTDCIGTVD 

SRAESIDKJGSRJLDAELVKYI<X)QIKKMREGPAKN 

MVKQKALRVLKQKRMYEQQRDNLA\NSHSTW\ 

TSVrfYTIQSLKDTKTTVDAMKLGVKEMKKAYKQ 

VK1DQIEDLQDQLEDMMEDANEIQEALSRSYGTP 

ELDEDDLEAELDALGDELLADEDSSYLDEAASA 

PA1PEG VPTDTKNKDGVLVDEFGLPQIP A S 


2994 


A 


1710 


161 


RRCELTPFTTKTLILPKSWGAFPEDVVMQHVSSSQ 

SSQRHVQWPGACPGAGEEQPACSQPSLPLTLPSP 

SHQLQQLM VRGGPAGGQNMNVDLQG VGPG LQ 

GSPQVTLAPLPLPSPTSPGFQFSAQPRRFEHGSPS 

YIQVTSPLSQQVQTQSPTQPSPGPGQALQNVRAG 

APGPGLGLCSSSPTGDFVDASVLVRQISLSPSSGG 

HFVFQDGSGLTQIAQGAQVQLQHPGTPITVRERR 

PSQPHTQSGGT1HHLGPQSPAAAGGAGLQPLASP 

SHITTANLPPQISSIIQGQLVQQQQVLQGPPLPRPL 

GFERTPGVLLPGAGGAAGFGMTSPPPPTSPSRTA 

VPPGLSSLPLTSVGNTGMKICVPKKLEEIPPASPE 

MAQMRKQCLDYHHQEMQALKEVFKEYLIELFF 

LQHFQGNMMDFLAFKERLYGPLQAYLRQNDLDI 

EEEEEE\HFEV1NDEVKVVARKHGQPGTPVAIAT\ 

QLPPRTSAAFPAQQQPLQVLSDGSTVQLPRLSSL 

GFEDSMC 


2995 


A 


3 


924 


SAPSGIDASTHAFARCKHPDsTVRRDPSIPIYGLRQS 

ILLNTRLQDCYVDSPALTNIWMARTCAKQNINAP 

APATTSSWEWRNPLIASSFSLVKXVLRRQLKNK 

CCPPPCKFGEGKLSKRLKHKDDSVMKATQQARX 

RNF1SSKSKQPAGHRRPAGGIRESKESSKEKKLTV 

RQDLEDRYAEHVAAT\QALPQDSGTAAWKG\RV 

LLPETQKRQQLSEDTLTIHGLPTEGYQALYHAVV 

EPMLWNPSGTPKRYSLELGKAIKQKLWEALCSQ 

GAISEGAQRDRFPGRKQPGVHEEPVLKKWPKLK 

SKK 


2996 


A 


3 


1713 


GKFGIKPSQRRISGKSTFHSEMEGEDTRDDSLYSI 

LEELWQDAEQIKRCQEKHNKLLSRTTFLNKKILN 

TEWDYEYKDFGKFVHPSPNLILSQKRPHKRDSFG 

KSFKHNLDUilHNKSNAAKNLDKTIGHGQVFTQ 

NSSYSHHENTHTGVKFCERNQCGKVLSLKHSLS 

QNVKFPIGEKANTCTEFGKIFTQRSHFFAPQKIHT 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence ( A = Ala nine C=Cysteinc, D=Aspartic Acid, 
E-Glutamic Acid, F^Phenylalanine, G=Glycine, H-Histidine, 
I=IsoIeucine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










VEKPHELSKCVNVFTQKPLLSIYLRVHRDEKLYI\ 

CTKM/CGKGLHPRNSELIMHEKTHTREKPYKCNE 

\CGKSFFQVSSLLRHQTTHTGEKLFECSECGKGFS 

LNSALNIHQKIHTGERHHKCSECGKAFTQKSTLR 

MHQR1HTGERSYICTQCGQAFIQKAHLIAHQRIH 

TGEKP YECSDCGKSFPSK SOT OMKKR I HTGFKP Y 

TCTECGKAFTNRSNLNTHQKSHTGEKSYICAECG 

KAFTDRSNFNKHQT1HTGEKPYVCADCGRAFIQK 

SEL1THQRIHTTEKPYKCPDCEKSFSKKPHLKVHQ 

RIHTGEKPYICAECGKArTDRSNFNKHQTIHTGD 

KPYKCSDCGKGFTQKSVLSMHRN1HT 


2997 


A 


3 


1763 


AASTRTMGSRHFEGIYDHVGHFGRFQRVLYFICA 

FQNISCGIHYLASVFMGVTPHHVCRPPGNVSQVV 

FHMH'SNWSLEDTGALLSSGQKDYVTVQLQNGEI 

WELSRCSRNKRENTSSLGYEYTGSKKEFPCVDG 

Y1YDQNTWKSTAVTQWNLVCDRKWLAML1QPL 

FMFGGPTGIG/VTFGYF\SDRLGRRVVLWATSSS 

MFLFGIAAAFAVDYYTFMAARFFLAMVASGYLV 

VGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLV 

ALTGYLVRTWWLYQM1LSTVTVPFILCCWVLPE 

TPFWLLSEGRYEEAQK\IVDIMAKWNRASSCKLS 

ELLSLDLQGPVSNSPTEVQKHNLSYLFYNWSITK 

RTLTVWLIWFTGSLGFYSFSLNSVNLGGNEYLNL 

FT T fiVVFTPA YTPVPI ATV/fT^fcTVnPRTVT AVQT PP\Q 
r LiLiVj v v oii /a I irv v^, i/ yiyiL'in. v vjrviv l v L*/v X oL>rv_^\o 

ALACGVVMVIPQKHYILGVVTAMVVGKILPIGAA 
FGVLJYLYTAELYPTIVRSLAVGSGSMVCRLASIL 
APFSVDLSSIWIFIPQLFVGTMALLSGVLTLKLPE 
TLGKiU^ATTWEEA AKLESENESKSSKLLLTTNN S 
GLEKTEAITPRDSGLGE 


2998 


A 


3 


1441 


QRPASQLLAPFAAEALPGAPRAAMAQHFSLAAC 

DVVGFDLDHTLCRYNLPESAPLIYNSFAQFLVKJE 

KGYDKELLNVTPEDWDFCCKGLALDLEDGNFL 

KLANNGTVLRASHGTKMMTPEVLAEAYGKKEW 

KHFLSDTGMACRSGKYYFYDNYFDLPGALLCAR 

VVDYLTKLNNGQKTFDFWKDIVAAIQHNYKMS 

AFKENCGIYFPEIKRDPGRYLHSRPESVKICWLRQ 

LKNAGKJLLLITSSHSDYCRLLCA\YILGNDFTDLF 

DIVITNALKPGFFSHLPSQRPFRTLENDEEQEALP 

SI OKPGWYSOGNAVT-n YFT T KTCMTGKPFPK VV 

YFGDSMHSDIFPARHYSNWETVLILEELRGDEGT 

RSQRPEESEPLEKKGKYEGPKAKPLNTSSKKWGS 

FFUDSVLGLENTEDSLVYTWSCKRISTYSTIAIPSI 

EAIAELPLDYKFTRFSSSNSKTAGYYPNPPLVLSS 

DETLISK 


2999 


A 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGRGHR 

EDFRFCSQRNQTHRSSLHYKPTPDLRISrENSEEA 

LTVHAPFPAAHPASRSFPDPRGLYHFCLYWNRH 

AGRLF^LYGKRDFLLSDKASSLLCFQHQEESLAQ 

GPPLLATSVTSWWSPQNISLPSAASFTFSFHSPPH 

1 VJ rVI 1 1 ^ r \ vj V l^JVlV^OI^jnvXVL/XJv^XjXjOv^I X^XVI XX V/ tV/A. O i VXv 

PSAAPASQQLQSLESKLTSVRFMGDMGSFEEDRI 
NATV WKLQPTAGLQDLR1 HSRQEEEQSEIMEYS 
VLLPRTLFQRTKGRSGEAEKRLLLVDFSSQALFQ 
DKNSSQVLGEKVLGIVVQNTKVANLTEPVVLTF 
QHQLQPKNVTLQCVFWVEDPTLSSPGI-IWSSAGC 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylnlanlne, G=Glycine, H^Histidinc, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Prolfne, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










ETVRRETQTSCFCNHLTYFAVLMVSSVEVDAVH 

KHYLSLLSYVGCVVSALACLVTIAAYLCSRVPLP 

CRRKPRDYTIKVHMNLLLAVFLLDTSFLLSEPVA 

LTG S E AGCRAS AIFLHFSLLTCLS WMGLEG YNL Y 

RLVVEVFGTYVPGYLLKLSAMGWGFPIF1 VTT V 

ALVDVDNYGPIILAVHRTPEGVIYPSMCWIRDSL 

VSYITT^GLFSLVFLFNNIAMLATMVVQILRLRPH 

TQKWSHVLTLLCLSLVLG\LP WALIFFSF A SGTFQ 

LVVLYLFS1ITSFQGFLIFIWYWSMRLQARGGPSP 

LKSNSDSARLPISSGSTSSSR1 


3000 


A 


66 


1003 


SRGQLDAGQSSEQHGGNRQPEQSRSRSSSSSSSP 
RRSRSAAEPAMALSMPLNGLKEEDKEPL1ELFVK 
AGSDGESIGNCPFSQRLFMILWLKGVVFSVTTVD 
LKRKPADLQNLAPGTHPPFITFNSEVKTDVNKrEE 

YIKNSRPEANEALERGLLKTLQKLDEYLNSPLPD 
EIDENSMEDIKFSTRJKFLDGNEMTLADCNLLPKL 
HI VK WAKKYRNFDIPKEMTGI WRYLTNA YSRD 
EFTNTCPSDKEVEMYSDVAKRLHQVKSRLLKE 
VSFMSSP 


JW 1 


A 


770 


?00£ 


TAT TTTPCAI QTT Pf^QPA^TCQf^QPrYI AT A MZ/^TJCT I L> 

tlPPSVWSPALPSCFAGPCPLLPLSDTQGWWGPN 
WLAPPSAALCRPDAAVWPDLPSSNILLVTPPPAK 
*SAVAV*PCPRGAHSLERAARQYTISGSSTSQSGK 
CSKRDTKCCA VTTS WGCF WQKH WKGDEDSG W 
AFQEGSHLGEGHL 


3002 


A 


909 


2799 


VEEAWTVWLHWGVRECLLEEETNQKEEAASSN 

WTKA RGPF WQED W V WDMRLKMTTRNFPERE V 

PCDVEVERFTREVPCLSSLGDGWDCENQEGHLR 

QSALTLEKPGTQEAICEYPGFGEHLIASSDLPPSQ 

RVLATNGFHAPDSNVSGLDCDPALPSYPKSYAD 

KRTGDSDACGKGFNHSMEV1HGRNPVREKPYKY 

PESVKSFNHFTSLGHQK1MKRGKKSYEGKNFEN1 

FTLSSSLNENQRNLPGEKQYRCTECGKCFKRNSS 

LVLHHRTHTGEKPYTCNECGKSFSKNYNLIVHQ 

RIHTGEKPYECSKCGKAFSDGSALTQHQRIHTGE 

KPYECLECGKTFNRNSSLELHQRTHTGEKPYRCN 

ECGKPFTDISHLTVPILRIHTGEKPYECSKCGKAF 

RDGSYLTQHERTHTGEKPFECAECGKSFNRNSHL 

TVWOT^TT4QfiPTf PVFPTf PPrilf T17TT7C A VT rPU/^PTT-T 

1 V Jtti^JSJU^oOEJvr i JDCJVxiOUrw 1 r Ibb A X L, JJvrl v^J IvLrl 

TGEKPYGCNQCQKLFRNIAGLIRHQRTHTGEKPY 

ECNQCGKAFRDSSCLTKHQRIHTKETPYQCPECG 

KSFKQNSHLAVHQRLHSREGPSRCPQCGKMFQK 

SSSLVRHQRAHLGEQPMET*WLGAT*VFQFTLTP 

VFRRRVLDLTPLWSVEKNPLSYPVN 


3003 


A 


2 


1489 


SLTEHLSFFQPTAHSLTSLLGTMTTCSRQFTSSSS 

MKGSCGIGGGIGGGSSRISSVLAGGSCRAPSTYG 

GGLSVSSRFSSGGACGLGGGYGGGFSSSSSFGSG 

FGGGYGGGLGAGFGGGLGAGFGGGFAGGDGLL 

VGSFXVTMONLKDRLASYLDKVRALEEANAnL 

EVKIRDWYQRQRPSEIKDYSPYFKTIEDLRNKTIA 

ATIENAQPILQIDNARLAADDFRTKYEHELALRQ 

TVE ADVNGLRR VLDELTL ARTDLEMQIEG LKEE 

L A YLRKNH* EEML ALRGQTGGE VNYETD AA PG 

VDLSCILNEMRNQYEQMAEKNRRDAETWFLSKT 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E^Glutamic Acid, F=Phenylalanine, G=Glycine, Tl=Histidine, 
I=Isolcucine, K=»I,ysine, L= Leucine, M=Methionine, 
N=Asparagine, P=*Prolinc, Q^Glutamine, R=Arginine, S^Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, | 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possibie nucleotide insertion 










EELNKEVASNSELVQSSRSEVTELRRVLQGLEIEL 
QSQLSMKASLENSLEETKGRYCMQLSQIQGLIGS 
VEEQLAQLRCEMEQQSQEYQILLDVKTRLEQE1A 
TYRRLLEGEDAHLSSQQASGQSYSSREVFTSSSSS 
SSRQTRP1LKEQSSSSFSQGQSS 


3004 


A 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGCTFK 
DKVLVAARRNASAVVLYNEERYGNITLPMSHAG 
TGN1VVIMISYPKGREILELVQKGIPVTMTIGVGT 
RHVQEFISGQSVVFVAIAF1TMMISLAWLIFYYJQ . 

KGIDVT)AENCAVCIEHFKVKDIIRILPCKHIFHRIC 
IDPWLLDHRTCPMCKLDVIKALGYWGEPGDVQE 
MPAPESPPGRDPAANLSLALPDDDGSDES SPPS A 
SPAESEPQCDPSFKGDAGENTALLEAGRSDSRHG 
GP1S 


3005 


A 


184 


2552 


TMTIHQFLLLFLFWVCLPHFCSPEIMFRRTPVPQQ 

RJLSSRVPRSDGKTLHRQKRGWMWNQFFLLEEY 

TGSDYQYVGKLHSDQDKGDGSLKYILSGDGAGT 

LFTlDEKTGDIHATRRJDREEKAFYTLRAQArNRR 

TLRPVEPESEFV1KLHDINDNEPTFPEE1YTASVPE 

MSVVGTSVVQVTATDADDPSYGNSARVrYSILQ 

GQPYFSVEPETG1IRTALPNMNRENREQYQVV1Q 

AKDMGGQMGGLSGTTTVNITLTDVNDNPPRFPQ 

NTIHLRVLESSPVGTAIGSVKATDADTGKNAEVE 

YRIIDGDGTDMFD1VTEKDTQEG1ITVKKPLDYES 

RRLYTLKVEAENTHVDPRFYYLGPFKDTTIVKISI 

EDVDEPPVFSRSSYLFEVHEDIEVGTIIGTVMARD 

PDSISSPIRFSLDRHTDLDRIFNIHSGNGSLYTSKP 

I.DRELSQWHNLTVIAAEINlSrPKETTRVAVFVRIL 

DANDNAPQFAVFYDTFVCENARPGQLIQTISAVD 

KDDPLGGQKFFFSLAAVNPNFTVQDNEDNTARJL 

TRKNGFNRHETSTYLLPVVISDKDYPTQSSTGTLTI 

LClIlLLVrVVLFAALKRQRKKEPLILSKEDIRDNTV 

SYNDEGGGEEDTQAFDIGTLRNPAAIEEKKLRRD 

IIPETLFIPRRTPTAPDNTDVRDF1NERLKEHDLDP 

TAPPYDSLATYAYEGNDSIAESLSSLESGTTEGD 

QNYDYLREWGPRFNKLPQKYGGGESDKDS 


3006 


A 


2 


541 


GRVDKTWWGKSVGTMT TFT FKAT NNnnwm^V 

SLIKGNFHAVYRDDLKKLLETECPQYIRKKGAD 

V WFKELDINTDG A VNFQEFLIL VIKMG V AALN SI1 

DVYHKYSLIKGNFHAVYRDDLQKLLETECPQY1 

RKXGADVWFI<£LDINTOGAVNFQEFLILVIKMG 

VGSPQKKVASYF 


3007 


A 


1 


1253 


MYEGIRCLLKALLGFVSLAIGTLYCPRQYRPFPG 

SLGIEAINWEPIPDSYYRDMATWPTHAPSVEEG 

GQGRFGNQADHFLGSLAFAKLLNRSLAVPSWIE 

YQHHKPPFTNLHVSYQKYFKLEPLQAYHRVISLE 

DFMEKLAPTHWPPEKRVAYCFEVAAQRSPDKKT 

CPMKEGNPFGPFWDQFHVSFNKSELFTGISFSAS 

YREQWSQRFSPKEHPVLALPGAPAQFPVLEEHRP 

LQKYMVWSDEMVKTGEAQIHAJ-ILVRPYVGIHL 

RJGSDWKNACAMLKDGTAGSHFMASPQCVGYS 

RSTAAPLTMTMCLPDLKEIQRAVKLWVRSLDAQ 

SVYVATDSESYVPELQQLFKGKVKWSLKPEVA 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E~Glutamic Acid, F=Phenylalaninc, G=-Glycinc, HHRistidine, 
I=Isoleucine, K-Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, R=Arginine, S«Scrinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion 










QVDLYILGQADHFIGNCVSSFTAFVKRERDLQGR 
PSSFFGMDRPPKLRDEF 


3008 


A 


3136 


1898 


TARG G G SEPGPTMAANYSS TS TRREHVK VKTS S 

QPGFLERLSETSGGMFVGLMAFLLSFYLIFTNEG 

RALKTATSLAEGLSLVVSPDSIHSVAPENEGRLV 

miGALRTSKLLSDPNYGVHLPAVKLRRHVEMY 

QWVETEESREYTEDGQVKKETRYSYNTEWRSEII 

NSKNFDmGHKNPRAMAGESFMATAPFVQIGRF 

FLSSGLIDKVDNFKSLSLSKLEDPFIVDjnRRGDFF 

YH^FNPKYPFVfTnT rvwva^t ^nnnpm r,PA 

i noLii^rrv. i r c* v vjivi^xv v ojt o i ^vjJuoOi-^Lvl iJi_»kjl r\ 

HVVTVIARQRGDQLVPFSTKSGDTLLLLHPIGDFS 

AEEVFHRELRSNSMKTWGLRAAGWMAMFMGL 

NLMTRJLYTLVDWFPVFRDLVNIGLKAFAFCVAT 

SLTLLTVAAGWLFYRPLWALLIAGLALVP1LVAR 

TRVPAKKLE 


3009 


A 


93 




DA AVAMTAOfifiT VA\rR<TRPFlf WATPT QnonpTr* 

SRGRSDRGSGQGDSLYPVGYLDKQVPDTSVQET 

DRILYEKRCWDIALGPLKQIPMNLrTMYMAGNTI 

SIFPTMMVCMMAWRPIQALMAISATFKMLESSS 

QKFLQGLVYLIGNLMGLALAVYKCQSMGLLPTH 

ASDWLAFIEPPERMEFSGGGLLL 


3010 


A 


2 


1041 


L1DSAKARYWTQRGTWVYDNALLLLLKCLWSN 
V V PECTMA S SNT VLMRL V AS AYS IAQKAGMI VR 
RV1AEGDLGIVEKTCATDLQTKADRLAQMS1CSS 
LARKFPKLTDGEEDLPSEEVDQELIEDSQWEEILK 
QPCPSQYSAIKEEDLVVWVDPLDGTKEYTEGLL 

UiH V 1 V LiLrJLA I riOlvAlAVj V UN l^jr Y YJN YcAOrJUA V 

LGRTIWGVLGLGAFGFQLKEVPAGKHIITTTRSH 

SNKLVTDCVAAMNPDAVLRVGGAGNKIIQL1EG 

KASAYVFASPGCKKWDTCAPEVILHAVGGKLTD 

[HGNVLQYHTOVKHMNSAGVLATLRNYDYYAS 

RVPESIKNALVP 


3011 


A 


291 


1452 


SPQKTMRSHTITMTTTSVSSWPYSSHRMRFITNH 

SDQPPQNFSATPNVTTCPMDEKLLSTVLTTSYSVI 

F1VGLVGMIALYVFLGIHRKRNSIQIYLLNVA1AD 

LLLIFCLPFRIMYHINQNKWTLGVILCKWGTLFY 

MNMYISIILLGF1SLDRYIKINRSIQQRKAITTKQSI 

YVCCTVWMI AT ftfVFF TM1TI TT If KOOWM^TMPF 

H YRDKHN AKGE AIFNFIL V VMF WLIFLLULS Y QCI 

GKNLLRISKRRSKFPNSGKYATTARNSF1VLIIFTI 

CFVPYHAFRFIYISSQLNVSSCYWKJEI\01KimiM 

LVLSSI^SCLDPVMYFLMSSInTRKIMCQLI^ 

QGEPSRSESTSEFKPGYSLHDTSVAVKIQSSSKST 


3012 


A 


246 


1346 


TEPVG YTKAEEPIAlvIRSLGALLLLLSACLA V SAG 

PVPTPPDMQVQElvJFNlSlUYGKWYNLAIGSTCPW 

LIOfOlVDORMTVSTLVLGEGATEAEISMTST^ 

GVCEETSGAYEKTDTDGKFLYHKSKWNITMESY 

VVHTNYDEYAIFL^IIGCFSRHHGPTITAKLYGRAP 

f"\T DT7TT I f~\T^\T?T> \r\T A nPI/rTDmOICTK/ A TM3 /~ >, T?f~'\ T 

^LKl^AJ-iLyiJrKV VA^U VUlrELloir iMAJLJKUELV 

PGEOEPEPBLiPRVRRAVLPOEEEGSGGGOLVTEV 

TKKEDSCQLGYSAGPCMGMTSRYFYNGTSMAC 

ETFQYGGCMGNGNNFVTEKECLQTCRTVAACN 

LPIVRGPCRAFIQLWAFDAVKGKCVLFPYGGCQ 

GNGNKFYSEKECREYCGVPGDGDEELLRFSN 


3013 


A 


67 


379 


RQNIALLKANK^^ 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alonlne C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheny!alanine, G=Glycine, H=Hlstidine, 
I=Isoleucine, K=Lysine, L=Leucine, M— Methionine, 
N=Asparagiue, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valinc, W=Tryptopuan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










VSEEDMVTVVEDmWFYINYYRQQVTGEPQER 
DKALQELRQELNTLANPFLAKYRDFLKSHELPSH 
PPPSS 


3014 


A 


1 


373 


GTSWSTLRAVMSASWSVVSRVLEEYLSSTPQRL 
KLLDAYLLYILLTGALQFGYCLFVLTJFHFNSLLLF 
FFFCVGSFHSNVWLLFTLSFLCFLFIAYFFLIRFFS 
LFIWFFHVFFIELSLFYF 


3015 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEK.YLS 

ELAEQPERKITRNQKRrCHDEINHVQKTYAEMDP 

TTAALEKEHEA ITK VK YVDKIHIGNYEIDA WYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQ WRQPPGKEI YRKSN IS V YE VDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHIVGYFSKEKESPDOJNVACILTLPPYORRGYG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILIU)FRGTLSIKDLSQMTS1TQND11ST 

LQSLNM VK Y WKG QH VIC VTPKLVEEHLKS AQ Y 

KKPPITGG WG A A V CRGRWG S V SI WTGRSQGLLI 

AVT 


3016 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKJTRNQKRXHDEINHVQKTYAEMDP 

TTAALEKEHEAITKVKYVDKIHIGNYE1DAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGK£ I YRKSN IS V YE VDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHTVGYFSKFKFSPDGNNVArTI TT PP YfYR R GVf; 

KTLIAFSYELSKJLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILRDFRGTLSIKDLSQMTSITQNDIIST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 

AVT 


3017 


A 


38 


704 


EAHPGGQLGSERNGVRIVIDEDVLTTLKJL1TGESG 
VGKS SLLLRFTDDTFDPEL A ATIG VDFK VKTI S V D 

V VJ AV*J LHjl./ljlM 1 X X LSI IjLjAA 1 XVJ V XVX XV V XV llO Y !_/ 

GNKAKLAIWDTAGQERFRTLTPSYYRGAQGVIL 
\nTDVTRRDTFVKLDNWLNELETYCTRNDlVNM 
LVGNK^DK^NREVDIvNEGLKFAW^ISMLFIEAS 
AKTCDGVQCAreELVEKnQTPGLWESENQNKG 
VKLSHREEGQGGGACGGYCSVL 


3018 


A 


2640 


2861 


APVLILQMViaSIVLTPQFLSHDQGQLTKELQQH 
VKSVTCPCEYLRKVSECRQMGPGALEQFPGLSC 
HTSHSG 


3019 


A 


1307 


711 


PGITtylAASLVGICKIWVTGN^ 

FPCTLVAQKIDLPEYQGEPDEISIQKCQEAVRQV 

QGPVLVEDTCLCmALGGLPGPYIKWFLEKLKPE 

GLHQLLAGFEDKSAYALCTFALSTGDPSQPVRLF 

RGRTSGRIVAPRGCQDFGWDPCFQPDGYEQTYA 

EMPKAEKNAVSHRFRALLELQEYFGSLAA 


3020 


A 


1202 


180 


VSCLPTSCKMITLNNQDQPVPFNSSHPDEYIC1AA 
LVFYSCIFIIGLFVNITALWVFSCTTKXRTTVTIYM 
MNVALVDLIFIMTLPFRMFYYAKDEWPFGEYFC 
QILGALTWYPSIALWLLAFISADRYMAIVQPKY 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Htsridine, 
I™Iso leucine, JK^kysine, L^Leucine, M=Methionine, 
N=Asparagine, P*=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










AKELKNTCKA VL AC VG V WIMTLTTTTPLLLL YK 

DPDKDSTPATCLKISDUYLKAVNVLNLTRLTFFF 

LIPLFIMIGCYLVnHNLLHGRTSKLKPKVKEKSIRl 

IITLLVQVLVCFMPFHICFAFLMLGTGENSYNPW 

GAFTTFLMNLSTCLDVILYYIVSICQFQARVISVM 

LYWYLRSMRRKSFRSGSLRSLSlSmslSEML 


3021 


A 


27 


1897 


EEFCTWIAVRVGEMETAPKPGKDVPPKKDKLQT 
KRKKPRRYWEEETVPTTAGASPGPPRNKKNREL 
RPQRPKNAYILKKSRISKKPQVPKKPREWKNPES 
QRGLSGAQDPFPGPAPVPVEVVQKFCRIDKSRKL 
PHSKAKTRSRLEVAEAEEEETSIKAARSELLLAEE 
PGFLEGEDGEDTAKICQ ADIVEA VDI A S AAICHFD 
LNLRQFGPYRLNYSRTGRHLAFGGRRGHVAALD 
WVTKKLMCEINVMEAVRDIRFLHSEALLAVAQN 
i :RWLHIYDNQGIELHCIRRCDRVTRLEFLPFHFLLA 
TASETGFLTYLDVSVGKIVAALNARAGRLDVMS 
QNPYNA VIHLGHSNGTVS L WSP AMKEPL AKILC 
HRGGVRAVAVDSTGTYMATSGLDHQLK1FDLRG 
TYQPLSTRTLPHGAGHLAFSQRGLLVAGMGDVV 
N1WAGQGKASPPSLEQPYLTHRLSGPVHGLQFCP 
FEDVLGVGHTGGITSMLVPGAGEPNFDGLESNPY 
RSRKQRQEWEVKALLEKVPAELICLDPRALAEV 
DVISLEQGKKEQIERLGYDPQAKAPFQPKPKQKG 
RSSTASLVKRKRKVMDEEHRDKVRQSLQQQHH 
KE AKAKPTG ARP S ALDRF V R 


3022 


A 


1 


2249 


MTAQDSNTSAHAQRDGPELPASSSWRSFWPLSC 

LSSPPVSAVEVATEGRDREVAKVGQRFCDTTSGE 

LRQARDRDCCVRMPAPVGRRSPPSPRSSMAAVA 

LRDSAQGMTFEDVAIYFSQEEWELLDESQRFLYC 

DVMLENFAHVTSLGYCHGMENEAIASEQSVSIQ 

VRTSKGNTPTQKTHLSEIKMCVPVLKDILPAAEH 

QTTSPVQKSYLGSTSMRGFCFSADLHQHQKHYN 

EEEPWKRKVDEATFVTGCRFHVLNYFTCGEAFP 

APTDLLQHEATPSGEEPHSSSSKHIQAFFNAKSYY 

KWGEYRJKASSHKHTLVQHQSVCSEGGLYECSK 

CEKAFTCKNTLVQHQQIHTGQKA4FECSECEESFS 

ICKCHLILHKIIHTGERPYECSDREKAF1HKSEF1HH 

QRRHTGGVRHECGECRKTFSYKSNL1EHQRVHT 

GERP YECGECGKSFRQS SSLFRHQR VHSGERPYQ 

CCECGKSFRQIFNLIRHRRVHTGEMPYQCSDCGK 

SFSCKSELIQHQRIHSGERPYECRECGKSFRQFSN 

LIRHRSIHTGDRPYECSECEKSFSRKFILIQHQRVH 

TGERPYECSECGKSFTRKSDLIQHRRIHTGTRPYE 

GSECGKSFRQRSGLIQHRRLHTGERPYECSECGK 

SFSQSASLIQHQRVHTGERPYQCCECGKSFRQIFN 

LIRHRRVHTGEMPYQCSDCGKSFSCKSELIQHRRI 

HSGERPYECSECGKSFSRKSNLIRHRRVHTEERP 


3023 


A 


3148 


634 


AAGALRCLAAFPRAEPASRGRQSSPARACAASR 

AERATAAAMAHRCLRLWGRGGCWPRGLQQLL 

VPGGVGPGEQPCLRTLYRFVTTQARASRNSLLTD 

IIAAYQRFCSRPPKGFGKYFPNGKNGKKASEPKE 

VMGEKKESKPAATTRSSGGGGGGGGKRGGKKD 

DSHWWSRFQKGDIPWDDKDFRMFFLWTALFWG 

GVMFYLLLKRSGRE1TWKJDFVNNYLSKGVVDRL 

EVVNKRFVRVTFTPGKTPVDGQYVWFN1GSVDT 



232 



WO 01/57190 



PCT/US01/04098 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D-Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G-G lycine, H=Histidine, 
I=Isolcucine, K»Lysine, L^Lcucine, M=Methionine> 
N=Asparagine, P^Proline, Q=G)utamine, R=Arginine, S=Scrinc, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *^Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










FERNLETLQQELGIEGENRVPVVYIAESDGSFLLS 

MLPTVLIIAFLLYTIRRGPAAIGRTGRGMGGLFSV 

GETTAKVLKDEIDVKFKDVAGCEEAKLEIMEFV 

NFLKNPKQYQDLGAKEPKGAILTGPPGTGKTLLA 

KATAGEANVPFITVSGSEFLEMFVGVGPARVRDL 

FALARKNAPCILFIDEIDAVGRKRGRGNFGGQSE 

QEhTTLNQLLVEMDGFNTTTNVVILAGTNRPDILD 

PALLRPGRFDRQEFIGPPDIKGRASIFKVHLRPLKL 

D STLEKDKLARKLASLTPGFSG ADVAN VCNE AA 

L1AARHLSDSINQKHFEQAIERVIGGLEKKTQVLQ 

PEEKKTVAYHEAGHAVAGWYLEHADPLLKVSII 

PRGKGLGYAQYLPKEQYLYTKEQLLDRMCMTL 

p.rjp V^PFTPPfiT? TTTn A ODrtf R V VTfi^ A V A OTVO 
VJvjiv V LiELjlrruivl 1 1 \J/\ v^L/l^L/rvJS. V i i AV^lvy 

FGMNEKVGQISFDLPRQGDMVLEKPYSEATARLI 

DDEVRILINDAYKRTVALLTEKKADVEKVALLL 

LEKEVLDKNDMVELLGPRPFAEKSTYEEFVEGT 

GSLDEDTSLPEGLKDWNKEREKEKEEPPGEKVA 

N 


3024 


A 


274 


1455 


LRACSLPSMSALEKSMHLGRLPSRPPLPGSGGSQ 
SGAKMRMGPGRKRDFSPVPWSQYFESMEDVEV 
ENETGKDTFRVYKSGSEGPVLLLLHGGGHSALS 
WA VFTAAETSRVQCRIVALDLRSHG ETICVKNPED 
LSAETMAKDVGNVVEAMYGDLPPP1MLIGHSMG 
G AIAVHTASSNLVPSLLGLCMIDVVEGTA MDAL 

SARVSMVGQVKQCEGITSPEGSKS1VEG1IEEEEE 

DEEGSESISKRKKEDDMETKKDHPYTWRIELAKT 

EKYWDGWFRGLSNLFLSCPIPKLLLLAGVDRLD 

iSJJLt 1 10\^lvlv^VJJMr V^lVlv^ V Lr yLUrlA V MiiL/Ar JJJV V 

AEAVATFLIRHRFAEPIGGFQCVFPGC 


3025 


A 


621 


306 


YHGGQRGRAGGSFRSVQGWGGQLRNPFRTSKSL 
SWKGLSSLLFPLYNLQMGRPRDRKELGRGHSPP 
HLEGPHMLPSGAARWRWLEAPVLVLEPLVLRPA 
AAPTP 


3026 


A 


1533 


454 


AKVPQSTREEKRENGLEARSPA1NLMGFNVEEM 
YEAHA WI QR1LSLQNHHIIENNH1L YLGRKEHD1L 
SQLQKTSSVSITE1ISPGRTELEIEGARADLIEVVM 
NIEDMLCKVQEEMARKKERGL WRSLGQWT1QQ 
QKTQDEMKENIIFLKCPVPPTQELLDQKXQFEKC 

QPVSIIRLFQQVPYQFCNVVCRVGFQRMYSTPCD 

PKYGAGIYFTKNLKNLAEKAKKISAADKLIYVFE 

AEVLTGFFCQGHPLNIVPPPLSPGAIDGHDSVVD 

NVSSPETFVIFSGMQAIPQYLWTCTQEYVQSQDY 

SSGPMRPFAQHPWRGFASGSPVD 


JXJZ. l 


A 
r\ 


I7Q 


7ftl 
l\JJ 


SMNESMKNQKEFMLMNARLQLERQLIMQSEMR 
ERQMAMQIAWSREFLKYFGTFFGLAAISLTAGAI 
KKKKPAFLVPIVPLSFILTYQYDLGYGTLLERMK 
GEAEDILETEKSKLQLPRGMITFESIEKARKEQSR 
FFIDK 


3028 


A 


876 


1226 


AVGKEPESSSTWVRDREGHmSRRSMKMLWKLT 
DNIKYEDCEVSATPARSSVRSQAPSLTLPLLLLSL 
QPAAKRG WDKLSP AQRPSLGF ARRTRGRS CRER 
TWMLPSLVSEFLHRD 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H^Histidine, 
I=Iso)eucine, K=Lysine, (^Leucine, MMVlethionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconinc, V=Valine, W=*Tryptoph»n, Y-Tyrosine, 
X=Vnknown y *«»Stop codon, /=possi ble nucleotide deletion, 
\=possible nucleotide insertion 


3029 


A 


3 


1731 


FREGRFGSSCAVAAPLAGFQGLIECGYLAVDSPP 

SCWTPGGSNPAAPLPQALLPPRLPPTVLPFLGPGL 

SGELEMFTLPQKDfRAPITCLGPTCMQDLGSSHG 

EDLEGECSRKLDQKLPELRGVGDPAMISSNTSYL 

SSRGRMIKWFWDSAEEGYRTYHMDEYDEDKNP 

SGIINLGTSENKLCFDLLSWRLSQRDMQRVEPSL 

LQYADWRGHLFLREEVAKFLSFYCKSPVPLRPE 

NVVVLNGGASLFSALATVLCEAGEAFLIPTPYYG 

AITQHVCLYGNIRLAYVYLDSEVTGLDTRPFQLT 

VEKLEMALREAHSEGVKVKGLELISPQNPLGDVY 

SPEELQEYLVFAKRFIRLHVIVDEVYMLSVFEKSV 

GYRSVLSLERLPDPQRTHVMWATSKDFGMSGLR 
FfrTF YTFMOHVATA VA^F PPVT-TrTr cnx vnvn\/r 

AQLLRDRDWINQVYLPENHARLKAAHTYVSEEL 

RALGTPFLSRGAGFFIWVDLRKYLLKGTFEEEML 

LWRRFLDNKVLLSFGKAFECKEPGWFRPVFSDQ 

VHRLCLGMQRVQQVLAGKSQVAEDPRPSQSQEP 

SDQRR 


3030 


A 


1 
i 




pwi PW^nr;p a a p qqtjt^ppp ep'E , D\/rY\;7~:vA J f a uct 

r VYl^r W ol^^i\7\/VivoOivix^r KoKr r Vl^ VLtNJVIA Vj 1 

VFSTSSLMLALSRHSLLSPLLSVTSFRRFYRGDSP 
TDSQKDMIEIPLPPWQERTDES1ETKRARLLYESR 
KRGMLENC1LL SLFAKEHLQHMTEKQLNL YDRLI 
NEPSNDWDIYYWATEAKPAPE1FENEVMALLRD 
FAKNKNKEQRLRAPDLEYLFEKPR 


3031 


A 


1177 


359 


SLWPWILMDDSLMQ1SLQLLCVYTANFPNGCSSL 
CWSSCGQHPVQATHRGAVSNSLMLC1LKLASQM 
PLENTTVQQMVFMLLSNLALSHDCKGVIQKSNF 

DGQQMELRLDGCLDLLTEMSKYKHKSSPLLPLLI 

FH>TVCFSPA>nCPKII^NEKVITVLAACLESENQN 

AQRTGAAALWALIYNYQKAKTALKSPSVKRRVD 

EAYSLAKKTFPNSEANPLNAYYLKCLENLVQLL 

NSS 


3032 


A 


2 


1242 


GISGRPPRPAKRRMGKNPVRPPRALPPVPSQDDIP 

LSRPKXKKPRTKNTPASASLEGLAQTAGRRPSEG 

NEPSTKELKEHPE AP VQRRQKKTRLPLELETS ST 

QKKSSSSSLLRNENGIDAEPAEEAV1QKPRRKTK 

KTQPAELQYANELGVEDEDIITDEQTTVEQQSVF 

TAPTGISQPVGKVFVEKSRRFQAADRSELIKTTEN 

IDVSMDVKPSWTTRDVALTVHRAFRMTGLFSHG 

FT AfiCAVWNIVVIYVl AfrnOT Q"MT CMT T OfWVT 

LAYPFQSLLYLLLALSTISAFDRIDFAKISVAIRNF 
LALDPTALASFLYFTALILSLSQQMTSDRIHLYTP 
SSVNGSLWEAGIEEQILQPWIVVNLVVALLVGLS 
WLFLSYRPGMDLSEELMFSSEVEEYPDKEKEIKA 
SS 


3033 


A 


3 


1436 


TATSGGIWLRRKWRCHWPRPLPQSCVGTEGGLQ 

VRDTSSRIAKGGVDHTKMSLHGASGGHERSRDR 

RRSSDRSRDSSHERTESQLTPCIRNVTSPTRQHHV 

EREKDHSSSRPSSPRPQKASPNGSISSAGNSSRNS 

SQSSSDGSCKTAGEMVFVYENAKEGARNIRTSER 

VTLIVDNTRFVVDPSIFTAQPNTMLGRMFGSGRE 

HNFTRPNEKGEYEVAEGIGSTVFRAILDYYKTGU 

RCPDGISIPELREACDYLCISFEYSTDCCRDLSALM 

HELSNDGARRQFEFYLEEMILPLMVASAQSGERE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, Ih-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Prolinc, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide Insertion 










CHTVVLTDDDVVDWDEEYPPQMGEEYSQIIYSTK 

LYRFFKYIENRDVAKSVLKERGLKKJRLGIEGYP 

TYKEKVKKRPGGRPEVIYNYVQRPFIRMSWEKE 

EGKSRHVDFQCVKSKSITNLAAAAADIPQDQLV 

VMHPTPQVDELDILPIHPPSGNSDLDPDAQNPML 


3034 


A 


3 


1972 


SSLAQHRSVAVLGWPAGWAAARARPAMQGGN 

SGVRKREEEGDGAGAVAAPPAIDFPAEGPDPEY 

DESDVPAEIQVLKEPLQQPTFPFAVANQLLLVSL 

LEHLSHVHEPNPLRSRQVFKLLCQTFIKMGLLSSF 

TCSDEFSSLRLHHNRAITHLMRSAKERVRQDPCE 

DISRIQICIRSREVALEAQTSRYLNEFEELAILGKG 

GYGRVYKVRNKLDGQYYAIKKILIKGATKTVCM 

KVLREVKVLAGLQHPNIVGYHTAWIEHVHVIQP 

RADRA AEELPSLEVLSDQEEDREQCG VKNDESS S 

SSIIFAEPTPEKEKRFGESDTENQNNKSVKYTTNL 

VIRESGELESTLELQENGLAGLSASSIVEQQLPLR 

RNSHLEESFTSTEESSEENVNFLGQTE A Q YHLML 

HIQMQLCELSLWDWIVERNKRGREYVDESACPY 

VMANVATK1FQELVEGVFY1RNMG1VHRDLKPR 

NGKRTPTHTSRVGTCLYASPBQLEGSEYDAKSD 

MYSLGVVLLELFQPFGTEMERAEVLTGLRTGQL 

PESLRKRCPVQAKYIQHLTRRNSSQRPSAIQLLQS 

ELFQNSGNVMLTLQMKIIEQEKEIAELKKQLNLL 

SQDKGVRDDGKDGGVG 


3035 


A 


110 


1172 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLGSLQ 

PPPSGLKQSSHLSLSSSWDFRHAPTHPETYTCPK 

MIEMEQAEAQLAELDLLASMFPGENELIVNDQL 

AVAELKDCIEKKTMEGRSSKVYFTINMNLDVSD 

EKMAMFSLACILPFKYPAVLPEITVRSVLLSRSQQ 

TW XTTTV TACT C\Vl]{~ l 1inr\\rr'TT XT ATTC\XA/t>nXJA C 
ll^L,IN 1 UL, 1 Ar Ll^ivnL,ri\j]J VUIL-INA 1 tiW VKiirlAo 

GYVSRDTSSSPTTGSTVQSVDLIFTRLWTYSHHrY 
NKCKRKNILEWAKELSLSGFSMPGKPGVVCVEG 
PQSACEEFWARLRKLNWKR1LIRHREDIPFDGTN 
DETERQRKFSIFEEKVFSVNGARGNHMDFGQLY 
QFLNTKGCGDVFQMFLWV 


3036 


A 


1 


2288 


FRFAERRAAAAESDVSAKMAGRSMQAARCPTD 

ELSLTNCAVVNEKDFQSGQHVIVRTSPNHRYTFT 

LKTHPSWPGSIAFSLPQRKWAGLSIGQEIEVSLY 

TFDKAXQCIGTMTIEIDFLQKKSIDSNPYDTDKM 

AAEFIQQFNNQAFSVGQQLVFSFNEKLFGLLVKD 

IEAMDPSILNGEPATGKRQKIEVGLWGNSQVAF 

EKAENSSLNLIGKAKTKENRQSKNPDWNFEKMG 

IGGLDKEFSDIFRRAFASRVFPPEIVEQMGCKHVK 

GILLYGPPGCGKTLLARQIGKMLNAREPKVVNG 

PEILNKYVGESEANIRXLFADAEEEQRRLGANSG 

LHIIIFDEIDAICKQRGSMAGSTGVHDTVVNQLLS 

KIDGVEQLKNILVIGMTNRPDLIDEALLRPGRLEV 

KNEEIGLPDEKGRLQILHIHTARMRGHQLLSADV 

nnCFT AVFTKlsIF^OAFT FGT VR AAO^TAMNRTrfT 

KASTKVEVDMEKAESLQVTRGDFLASLENDIKP 

AFGTNQEDYASYIMNGIIKWGDPVTRVLDDGEL 

LVQQTKNSDRTPLVSVLLEGPPHSGKTALAAKIA 

EESNFPFIKICSPDKM1GFSETAKCQAMKK1FDDA 

YKSQLSCVVVDDIERLLDYVP1GPRFSNLVLQAL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G»Glycine, H=Histidine, 
I s Isoleucine, K=Lysine, L=Lcucinc, M=Mcthionine, 
N=As para gin c, P=Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










LVLLKKAPPQGRKLL11GTTSRKDVLQEMEMLNA 
FSTTIHVPNIATGEQLLEALELLGNFKDKERTTIA 
QQVKGKXVWIGIKKLLMLIEMSLQMDPEYRVRK 
FLALLREEGASPLDFD 


3037 


A 


1 


1347 


MLDTGSEHLNRILKALPALQSAGSEGQNGSAESL 

GEGGTRDSDRARRKLRGGNKEIPTFYPCLVVRSP 

VTASDLRGTQDFAAYHGLSLILEPLGACNRLSVC 

VPVHSPPGMRVSPRSPSLRTLVIDPAEPAGAQRL 

RFSGICERSGEAGSAVEGLAVAVSMGDGGAERD 

RGPARRAESGGGGGRCGDRSGAGDLRADGGGH 

SPTEVAGTSASSPAGSRESGADSDGQPGPGEADH 

CRRBLVRDAKGTIREIVLPKGLDLDRPtCRTRTFFT 

AFOT YET FMFFOECOVVVGRFRTFT A ROT NT 9F 

TQVKVWFQNRRTKQKKDQSRDLEKRASSSASEA 
FATSNILRLLEQGRLLSVPRAPSLLALTPSLPGLP 
ASHRGTSLGDPRNSSPRLNPLSSASASPPLPPPLP 
AVCFSSAPLLDLPAGYELGSSAFEPYSWLERKVG 
SASSPKK ANT 


3038 


A 


924 


501 


TELLPLCSRSGPKPQSGDPLLQLAQQARPRLSGE 

RLETAPSLLLSRMACV1SGWALSRGARTWTWAT 

PTGPVHRAQPAIRSLSAEGALTRLKEEKWPGRYI 

LPNl^TPPFLYKHLGSVPPSHWRSPLISHSVNILA 

LNWR 


3039 


A 


1263 


111 


ACOIRHEGALPGLTATPEAMLRFLPDLAFSFLLIL 
ALGQAVQFQEYVFLQFLGLDKAPSPQKFQPVPYI 
LKKIFQDREAAATTGVSRDLCYVKELGVRGNVL 
RFLPDQGFFLYPKKISQASSCLQKLLYFNLSAIKE 
REQLTLAQLGLDLGPNS YYNLG PELELALFLVQE 
PI-IVWGQTTPKPGKMFVLRSYPWPQGAVHFNLL 

PEDTCARLRCSLHASLLVVTLNPDQCHPSRKRRA 

AWPKLSCKWrHRHQLFINFRDLGWHKWlIAP 

KGFMANYCHGECPFSLTISLNSSNYAFMQALMH 

AVDPEIPQAVCIPTKLSPISMLYQDNNDNVILRHY 

EDMVVDECGCG 


3040 


A 


15 | 


849 


ASRLPRGPGCGADMRPLLGLLLVFAGCTFALYL 
LSTRLPRGRRLGSTEEAGGRSLWFPSDLAELREL 
SEVLREYRKEHQAYVFLLFCGAYLYKQGFAIPGS 
SFF NVT AGAT FftPWT GT 1 I fTVT T^VfiATPPYT 

LSSIFGKQLVVSYFPDKVALLQRKVEENRNSLFF 

FLLFLRLFPMTPNWFLNLSAPILN1PIVQFFFSVLI 

GLIPYOTICVQTGSILSTLTSLDALFSWDTVFKXL 

AIAMVALIPGTLIKKFSQKHLQLNETSTANHIHSR 

KDT 


3041 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLED1SI 
LSCISVDSm\OlTKVPCSVTMSRPRKRLAGTSGSD 
KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 
CX KNT SSHWT MKSFPFSRT FKGVnVKFSTFfjT KA 

QPKQTTCWDGVRNYQAROTLRAJN1KLGEEAFFY 

HSNCKEPGIAGLMKJVKJEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3042 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 
LSCISVDSRIVRTKVPCSVTMSRPRKRLAGTSGSD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L^Leuclne, M=Methionine, 
N=Asparagine> P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *==Stop codon, £=possible nucleotide deletion, 
\=possible nucleotide insertion 










KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 
ULJsiN L,a oti W LIVlJ^blirVbMvJLb JMj V u V Kr £> IbJDLKA 

QPKQTTCWDGVRNYQAIOJFLRAMKLGER^FFY 

HSNCKEPGIAGLMKIVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSTQPLTQEEF 

DFVLSLEEKEPS 


3043 


A 


153 


1133 


VGTAPAPGGRDRAPAMGSFQLEDFAAGWIGGA 
ASVTVGHPLDTVKTRLQAGVGYGNTLSCIRWY 
RRESMFGFFKGMSFPLASIAVYNSVVFGVFSNTQ 
RFLSQHRCGEPEASPPRTLSDLLLASMVAGVVSV 

T /~* /^t>\ rpvT TV tt> r r\\ /f/^T/^Turrj t\ a "xtt /"* i f ox> at/ah 

(jfLUOrVL>LIKIRL(jMQ 1 QPFRDANLGLKoRAVAP 

AEQPAYQGPVHCITTTVRNEGLAGLYRGASAML 

LRDVPGYCLYFIPYVFLSEWTTPEACTGPSPCAV 

WLAGGMAGAISWGTATPMDWKSRLQADGVY 

LNKYKGVLDCISQSYQKEGLKVFFRGITVNAVR 

GFPMSAAMFLGYELSLQAIRGDHAVTSP 


3044 


A 


41 


1316 


PPLG AG AGIHARSPHPARRLRLTAA G V GGRA SG 

LLPTPWRRHHGPSGAAPYPAARLWQGPWRCRR 

PQPMAQRYDELPHYPGIADGPAALAGFPEAVPA 

APGPYGPHRPPQPLPPGLDSDGLKRDKDEIYGHP 

LFPLLALGFEKCELATCSPRDGAGAGLGTPRGGD 

VCSSDSFNEDNTAFAKQVCSERPFSSNPELDNLM 

IQAIQVLRFHLLELEKGKMPIDLVIEDRDGGCRE 

DFEDYPAPCPSLPDQNNIWIRDHEDSGSVHLGTP 

GPSSGGLASQSGDNSSDQGVGLDTSVASPSSGGE 

DEDLDQEPRRNKKRGrFPKVATmMRAWLFQHL 

SHPYPSEEQKKQLAQDTGLTTLQVNNWFrNARRR 

IVQPMIDQSNRTGQGAAFSPEGQPIGGYTETEPH 

VAFRAPASVGMSLNSEGEWHYL 


3045 


A 


3 


967 


VAHTQWHTCQRLSQLTHRSILKYLLIDTHACQV 

LILKHTHASLSLPSCQECFPSSIPSASHMVSHPHPP 

PSPRWGQTPEGLPAASPCGPGPRSCFSSILPTGDS 

WGMLACLCTVLWHLPAVPALNRTGDPGPGPSIQ 

KTYDLTRYLEHQLRSLAGTYLNYLGPPFNEPDFN 

PPRLGAETLPRATVDLEVWRSLNDKLRLTQNYE 

AYSHLLCYLRGLNRQAATAELRRSLAHFCTSLQ 

GLLGSIAGVMAALGYPLPQPLPGTEPTWTPG PAH 

cr**T?T nvA/fnnrn/r t vni r*i r r\'\n n/i>o a vtwktdi vv 
oUrLKl&MUUr WJLl^Jvc-L^l WL WKoAlsX/rNKLlvK 

KMQPPAAAVTLHLGAHGF 


3046 


A 


1185 


1584 


MYAYMYICTHICICAYRGIHIDVYLYMCIYEHIWl 
HTYLCVHIYVYVYICTHICMCIHTYVYVYTYMY 
VYTYICLC^YICLCVHIYLCVYIHMYMCTHICMC 
ffllTVHMCICVYIFIMYTCVYVYTYTCVYMY 


3047 


A 


811 


132 


SLDLLGPIGILQEGRDPGTQGPQEKEKQMPASPM 
NTDAHLDINFKEGL KKERS YTGQFE AN VRDEE R 
QCGCGWPDSLLMKVLSQRLDQQDCIQKGWVL 
HGVPRDLDQAHLLNRLGYNPNREFFLNVPFDSI 
MERLTLRRIDPVTGERYHLMYKPPPTMEIQARLL 

(TNTPKnAFFOVTO K"MT>I FYttTsTCADT FHI Yfi^ATT 

K^LVx I\±Jr\.SZ/Il,\£ V I\JL»IVlVijLALjJr I IVIN OAi^L>C>yL I UjnJ 1 

LNGDQDPYTVFEYIESGIINPLPKKIP 


3048 


A 


2 


1166 


RPRRGQGLVQEVQTENVTVAEGGVAEITCRLHQ 
YDG SIV VIQNP ARQTLFFNGTRALKDERFQLEEFS 
PRRVRIRLSDARLEDEGGYFCQLYTEDTHHQIAT 
LTVLVAPENPVVEVREQAVEGGEVELSCLVPRSR 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIaninc C=Cystcinc, D=Aspartic Acid, 
E~Glutamtc Acid, F=Phenylnlanine, G=G!ycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=MethJonlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










PAATLRWYRDRKELKGVSSSQENGKVWSVAST 
VRFRVDRJCDDGGIIICEAQNQALPSGHSKQTQYV 

L>U Vy I oJr 1 AKlriAoi^A V V KJiLrlJ 1 L V L 1 v., A V I OiN 

PRPNQIRWNRGNESLPERAEAVGETLTLPGLVSA 
DNGTYTCEASNKHGHARALYVLVVYGESRLRPT 
EGGGGAPDPGAVVEAQTSVPYAIVGGILALLVFL 
nCVLVGMVWCSVRQKGSYLTHEASGLDEQGEA 
REAFLNGSDGHKRKEEFFI 1 


3049 


A 


3159 


882 


VGCTLRVGVMAAAGSRKRRLAELTVDEFLASGF 

DSESESESENSPQAETREAREAARSPDKPGGSPSA 

SRRKGRA SEHKDQLSRLKDRDPEFYKFLQENDQ 

SLLNFSDSDSSEEEEGPFHSLPDVLEEASEEEDGA 

EEGEDGDRVPRGLKGKKNSVPVTVAMVERWKQ 

AAKQRLTPKLFHEVVQAFRAAVATTRGDQESAE 

ANKFQVTDSAAFNALVTFCIRDLIGCLQKLLFGK 

VAKDSSRMLQPSSSPLWGKLRVDIKAYLGSAIQL 

VSCLSETTVLAAVLRHISVLVPCFLTFPKQCRML 

LKRMVVVWSTGEESLRVLAFLVLSRVCRHKKDT 

FLGPVLKQMYITYVRNCKFTSPGALPFISFMQWT 

LTELLALEPGVAYQHAFLYIRQLAIHLRNAMTTR 

KKETYQSVYNWQYVHCLFLWCRVLSTAGPSEA 

LQPLVYPLAQVnGCIKLIPTARFYPLRMHCIRALT 

LLSGSSGAFIPVLPFELEMFQQVDFNRKPGRMSSK 

PINFSVILKLSNVNLQEKAYRDGLVEQLYDLTLE 

YLHSQAHCIGFPELVLPVVLQLKSFLRECKVANY 

CRQVQQLLGKVQENSAYICSRRQRVSFGVSEQQ 

AVEAWEKLTREEGTPLTLYYSHWRKLRDREIQL 

EISGKERLEDLNFPEIKRRKMADRKDEDRKQFKD 

LFDLNSSEEDDTEGFSERG1LRPLSTRHGVEDDEE 

DEEEGEEDSSNSEDGDPDAEAGLAPGELQQLAQ 

GPEDELEDLQLSEDD 


3050 


A 


870 


182 


HLDRYIKSPGSGSSTPAPPSHLLLYLLHPQSTRTM 

GCCGCSRGCGSGCGGCGSSCGGCGSGCGGCGSG 

RGGCGSGCGGCSSSCGGCGSRCYVPVCCCKPVC 

SWVPACSCTSCGSCGGSKGGCGSCGGSKGGCGS 

CGCSQSSCCICPCCCSSGCGSSCSQSSCCICPCCCSS 

GCGSSCCQSSCCKPYCCQSSCCKPCSCFSGCGSS 

CCQSSCYKPCCCQSSCCVPVCCQCKI 


3051 


A 


175 


4330 


MPRWNFQGKSFG VVLVHFS SEEVDMASDSPARS 

LDEIDLSALRDPAGIFELVELVGNGTYGQVYKGR 

HVKTGQLAAIKVMDVTGDEEEEIKQEINMLKKY 

SHHRNIATYYGAFIKKNPPGMDDQLWLVMEFCG 

AGSVTDLIKNTKGYTLKEEWIAYICREILRGLSHL 

HQHKVIHRDIKGQNVLLTENAEVKLVDFGVSAQ 

LDRTVGRRNTFIGTPYWMAPEVTACDENPDATY 

DFKSDLWSLGITAffiMAEGAPPLCDMHPMRALF 

L1TRNPAPRLKSKKWSKKFQSFIESCLVKNHSQRP 

ATEQLMKHPFIRDQPNERQVRIQLKDHIDRTKKK 

RGEKDETEYEYSGSEEEEEENDSGEPSSILNLPGE 

EEHKRQLLAERQKRIEEQKEQRRRLEEQQRREKE 

LRKQQEREQRRHYEEQMRREEERRRAEHEQEYI 

RRQLEEEQRQLEILQQQLLHEQALLLEYKRKQLE 

EQRQAERLQRQLKQERDYLVSLQHQRQEQRPVE 

KKPLYHYKEGMSPSEKPAWAKEVEERSRLNRQS 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Pheny (alanine, G-GJycine, H-Histidine, 
I=Isoleucine, K=Lysinc, L=Leucine, M=Methionine, 
N=Asparagine, P=Prolinc, Q=Glutamine, R=*Arginine, S=Serine, 
T=Threonine, V^nline, W=Tryptophnn, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










SPAMPHKVANRISDPNLPPRSESFSISGVQPARTP 

PMLRPVDPQIPHLVAVKSQGPALTASQSVHEQPT 

KGLSGFQEALNVTSHRVEMPRQNSDPTSENPPLP 

TRIEKFDRSSWLRQEEDIPPKVPQRTTSISPALAR 

KNSPGNGSALGPRLGSQPIRASNPDLRRTEPILES 

PLQRTSSGSSSSSSTPSSQPSSQGGSQPGSQAGSSE 

RTRVRANSKSEGSPVLPHEPAKVKPEESRDITRPS 

RPASYKKAIDEDLTALAKELRELRIEETNRPMKK 

VTDYSSSSEESESSEEEEEDGESETHDGTVAVSDI 

PRLIPTGAPGSNEQYNVGMVGTHGLETSHADSFS 

GSISREGTLMIRETSGEKKRSGHSDSNGFAGHINL 

PDLVQQSHSPAGTPTEGLGRVSTHSQEMDSGTE 

YGMGSSTKASFTPFVDPRVYQTSPTDEDEEDEES 

S AAALFTSELLRQEQAKLNE A RKIS V VNVNPTNI 

RPHSDTPE1RKYKKRFNSEILCAALWGVNLLVGT 

ENGLMLLDRSGQGKVYNLINRRRFQQMDVLEG 

LKV1.VTISGKKNKLRV Y YLS WLRNRILHNDPE V 

EKKQGWITVGDLEGCIHYKVVKYER1KFLVIALK 

NAVEIYAWAPKPYHKFMAFKSFADLOHKPT 1 VD 

* ▼ x-»x x / v vy / wj xx. ji i x xivx ivj_t\i xv o i /TuX^x^v^rxrvx v xJ 

LTVEEGQRLKVIFGSHTGFHVIDVDSGNSYDIYIP 

SmQGNITPIIAIVlLPKTOGMEMLVCYEDEGVYV 

NTYGRITKDVVLQWGEMPTSVAYIHSNQIMGW 

GEKAIElRSVETGHLDGVFMHKJvAQlvLKFLCERN 

DKVFFASVRSGGSSQVFFMTLNlvNSMMNW 


3052 


A 


1 


615 


MGQVECGGQKLGNQLEDDSEPAEGKVYSSDEE 
ktt fa ^AfinPAO^RO'PPPn^onn^FrinnFT f>qq a 

IVX^IL/aO/A.Wx^r AVVJOCl^x^xi 

GGPGALLGPKPKLKGSLGTGAEEGAPVTAGVTA 
PGGKSRRRRTAFTSEQLLELEKEFHCKKYLSLTE 
RSQIAHALKLSE VQVKI WFQN Rl^K WKJvIKAGN 
VSSRSGEPVRNPK1WPIPVHVNRFAVRSQHQQM 
EQGARP 


3053 


A 


203 • 


2167 


FGVRVPSNTQCLVPSFHCMQTSEWDSECLTSLQP 

LPLPTPPAAN EAHLQTAAISLWTVVAA VQATERK 

VEIHSRRLLHLEGRTGTAEKKLASCEKTVTELGN 

QLEGKGAVLGTLLQEYGLLQRRLENLENLLRNR 

NFWILRLPPGIKGDIPKVPVAFDDVSIYFSTPEWE 

KLEEWQKELYKN1MKGNYESLISMDYAINQPDV 

LSQIQPEGEHNTEDQAGPEESEIPTDPSEEPGISTS 

DILSWIKQEEEPQVGAPPESKESDVYKSTYADEE 

LVEKAEGLARSSLCPEVPVPFSSPPAAAKDAJFSDV 

AFKSQQSTSMTPFGRPATDLPEASEGQVTFTQLG 

SYPLPPPVGEQVFSCHHCGKNLSQDMLLTHQCS 

HATEHPLPCAQCPKOTTPQADLSSTSQDHASETP 

PTCPHCARTFTHPSRLTYHLRVHNSTERPFPCPDC 

PKRFADQARLTSHRRAHASERPFRCAQCGRSFSL 

rCISLLLHORGHAOERPFSCPOCGIDr^GHSAI.niH 

QMIHTGElvPWCTDCSKSFMRraHLLNHRR^ 

GERPFSCPHCGKSFIRKixmiVxlG^QRmTGERPYP 

CSYCGRSFRYKQTLKDHLRSGHNGGCGGDSDPS 

GQPPNPPGPLITGLETSGLGVNTEGLETNQWYGE 

GSGGGVL 


3054 


A 


3 


2212 


SCGHKSAYGSYTGLQLFWEDGQELLQHQQLQD 
LRLCVHLRPQSEKVELSLWTLFVVGKGEPSAVR 
EKLGKAGFAAASGPGGlvPGAElvASTVLhnLHLT 
AESR WEPN ACNR VS S SPAG V GPLDLP VGPLL YFF 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne C=Cystelne, D^Aspartic Acid, 
E=Glutamic Acid, F=PbenylaIanine, G=Clycine, H=Histidlne, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q-Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\~possible nucleotide insertion 










APWARASFLCHAFQRPLTGIGLNTVRFTSEFPLH 

SKDPTAHKLLFTGNYLCKLHPRPRHAPQGSLSDF 

CHGTEGKDLPSEHNVSVEGVAQDRSPEATLCPQ 

KTCPCDICGLRLKDILHLAEHQTTHPRQKPFVCE 

AY VKGSEFS ANLPRKQVQQN VHNPTRTEEGQ A S 

PVKTCRDHTSDQLSTCREGGKDFVATAGFLQCE 

VTPSDGEPHEATEGVVDFH1ALRHNKCCESGDAF 

NNKSTLVQHQR1HSRERPYECSKCGIFFTYAADL 

TQHQKVHNRGKPYECCECGKFFSQHSSLVKHRR 

VHTGESPHVCGDCGKFFSRSSKHQHKRVHTGEK 

PYECSDCGKFFSQRSNLIHHKRVHTGRSAHECSE 

CGKSFNCNSSLIKHWRVHTGERPYKCNECGKFFS 

H1ASL1QHQ1VHTGERPHGCGECGKA 

HQRVHTGERPYECNECGKLFSQSSSLNSHRRLHT 

GERP YQCSECGKFFNQS SSLNNHRRLHTG ERP YE 

C SEC G KTFRQRSNLRQHLK VH KP DRP YE C SEC G 

KAFNQRPTLIRHQKIHIRERSMENVLLPCSQHTPE 

[ S SENRP YQG A VKYKLKL VHP STHPG EVP 


3055 


A 


268 


2954 


ARRSSSSQGSAAPTPCQVVEASRDQLVAGPSGK 
MGNREMEELIPLVNRLQDAFSALGQSCLLELPQI 
AWGGQSAGKSSVLENFVGRDFLPRGSGIVTRRP 
LVLQLVTSKAEYAEFLHCKGKKFTDFDEVRLEIE 
AETDRVTGMNKGISSIPINLRVYSPHVLNLTLIDL 
PG1TKVPVGDQPPDIEYQIRMJMQFITRENCLILA 
VTPANTDLANSDALKLAKEVDPQGLRTIGVITKL 
DLMDEGTDARDVLENKLLPLRRGYVGVVNRSQ 
KDIDGKKDIKAAMLAERKFFLSHPAYRH1ADRM 
GTPI-ILQKVLNQQLTNHIRDTLPNFRNKLQGQLLS 
IEffiVEAYK^KPEDPTRKTKALLQMVQQFAVD 
FEKJRJEGSGDQVDTLELSGGAKINRIFHERFPFEIV 
KMEFNEKELRREISYAIXMHGIRTGLFTPDMA 
AIVKKQIVKLKGPSLKSVDLVIQELINTVKKCTK 
KLANFPRLCEETERIVANHIREREGKTKDQVLLLI 
DIQVSYn>ITNHEDFIGFANAQQRSSQVHKKTTVG 
NQVIRKGWLTISNIGIMKGGSKGYWFVLTAESLS 
KDDEEKEKKYMLPLDNLK VRD VEKSFMSS K 
HIFALFNTEQRNVYKDYRFLELACDSQEDVDSW 
KASLLRAGVYPDKSVGNNKAENDENGQAENFS 
MDPQLERQVETIRNLVDSYMSIINKCIRDLIPKTI 

A /TUT XynXTXTA/TT'TVETXTC'ET T A VOCrnAMTl » ircc 

MJrlJJMlIN IN V isAJr IN o JlLLA^LY ootUCjN ILMEhS 
AEQAQRRDEMLRMYQALKEALGI1GD1GTATVS 

TD A DUT>'\/TYriOTirii''\XJO I? D CDDDODTTnDBBnrr C A TIT 

1 rArrr V UDs W lyHoKKorr r or 1 1 yKKr 1 LoArL 
ARPTSGRGPAPAIPSPGPHSGAPPVPFRPGPLPPFP 

QQQPlQPO A PTVYVrPQU DTP A PPC\rDCDt> DDDCDTD DTI 

IRPLESSLLD 


3056 


A 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDC VEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3057 


A 


1674 


1839 


VVRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3058 


A 


JJUJ 




PI VkT Tl TTT Pun ljc i qdcvaat DTCunr>UA \iwns 

PLMKVLQNAPDEILWASSMLCNLLLEFSPSKEPI 

LESGAVELLCGLTQSENPALRVNGIWALMNMAF 

QAEQKJKj^DILRSLSTEQLFRLLSDSDLNVLMKT 

LGLLRNLLSTRPHIDKIMSTHGKQIMQAVTLILEG 

EHNIEVKEQTLCILANIADGTTAKDLIMTNDDILQ 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne C=Cysteine, D=Aspartic Acid, 
t>Gluramic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, LHLeucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginlne, S-Serine, 
T=Threonine, V=Va1ine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










KIKYYMGHSHVKLQLAAMFCISNLIWNEEEGSQ 
ERQDKLRDMGIVDILHKLSQSPDSNLCDKAKMA 

r DDVT A 


3059 


A 


679 


167 


SSWPSLSSQMHFPSFHLHVAAHYGRDSFVRLLLE 
FKAEVDPLSDKGTTPLQLAIIRERSSCVKILLDHN 

r\ IN 1 v_T r 1 vi^Jtv I /\V lrvolNxlO I IxiVlr X-i ^ JCvvJ r\U I IN 

LGRLEDGQTPLHLSALRDDVLCARMLYNYGAD 
TNTRNYEGQTPLAVSISTSGSSRPCLDFLQEVTSM 


3060 


A 


30 




SCKKSCCSCCPAGCAKCAQGCICKGATDKCSCC 
A 


3061 


A 


428 


720 


VRRDVRQQATWAMASDLDFSPPEVPEPTFLENL 

LRYGLFLGAIFQLICVLAIIVPIPKSHEAEAEPSEPR 

SAEVTRKPKAAVPSVNKRPKJCBTKKKR 


3062 


A 


1589 


276 


WKQKYEPLGLDAAGIEEAITAVGSFILKANELLQ 

VroSSMKNFKAFFRWLYVAMLRMTEDHVLPELN 

KMTQKDTTFVAEFLTEHFNEAPDLYNRKGKYFN 

VERVGQYLKDEDDDLVSPPNTEGNQWYDFLQN 

SSHLKESPLLFPYWRKSLHFVKRRMENIIDQCLQ 

KPADVrGKSN4NQAICfPLYRDTRSEDSTRRLFKFP 

FLWNNKTSNLHYLLFTILEDSLYBCMCTLRRHTDIS 

C^^VbiNuLlAlKrQjbr 1 YA1 i faKVKKSI YSCLDAQF 

YDDETVTWLKDTVGREGRDRLLVQLPLSLVYN 

SEDSAEYQFTGTYSTRLDEQCSAIPTRTMHFEKH 

WRLLESMKAQ YVAGNGFRK VSC VLS SNLRH VR 

VFEMDmDEWELDESSDEEEEASNKPVKIKEEVL 

SESEAENQQAGAAALAPEIVIKVEKLDPELDS 


3063 


A 


50 


849 


DKMPSIFAYQSSEVDWCESNFQYSELVAEFYNTF 
SNIPFFBPGPLMMLLMHPYAQKRSRYIYVVWVLF 

\ATim PQA/TVPTTN/fTT CT7T f~ir\J T TYE7T A TI un T r , or , \/o 

IWMPRCYFPSFLGGNRSQFIRLVFITTVVSTLLSFL 

RPTVNAYALNSIALHILYIVCQEYRKTSNICELRII 

LIEVSVVLWAVALTSWISDRLLCSFWQRIHFFYL 

HSIWHVLISITFPYGMVTMALVDANYEMPGETL 

KVRYWRDSWPVGLPYVEIRGDDKDC 


JvUH 


A 






A A TN/( A iTDirC/^UrVTOCO T DDHDrDnprn pom T 

A A I JVTAJJUl^Mi'rbCrl YroKJLKJsJLJrrKJJoPLoSRLL 

DDGFGMDPFPDDLTASWPDWALPRLSSAWPGTL 

RSGMVPRGPTATARFGVPAEGRTPPPFPGEPWK 

VCVNVHSFKPEELMVKTKDGYVEVSGKHEEKQ 

QEGGIVSKNFTKKIQLPAEVDPVTVFASLSPEGLL 

JJEAPQVPPYSTFGESSFNNELPQDSQEVTCT 


3065 


A 


230 


2929 


LSTSLTGSHLFSLGNHSTRENLNAGNFNFPSEGH 

LVRSTGPGGSFAKHMVAQCVSPKGPLACSRTYF 

FGATHVPYLGGDSKLPKKTEQIRLLSQIYAAVIE 

AVLAGIACYAKTSSLTKAKEVAEQTLGSGLDSFE 

LJJPFKAALRSKMTFHIHAVNNQGRIVPLDSEDSLS 

FVKTACMAVYD1PDLLGGNGCLGSVVFSESFLTS 

QILVKEKDGTVTTETSSVVLTAAVPRFCSWLVED 

NEVKLSEKTHQAVRGDESFLGTYLTGGEGAYLY 

HMNSISFYDGDSTSTVAALLIDFKSSLLPHLPVHF 
HGSSNFLMIALFPKSKIYQAFYSEVFSLWKQQDN 
SGISLKVIQEDGLSVEQKRLHSSAQKLFSALSQPA 
GEKRSSLKLLSAKLPELDWFLQHFAISSISQEPVM 
RTHLPVLL(KJAEINTTHRIESDKVnSIVTGLPGCH 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutamlc Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
1=1 soleu cine, K-Lyslne, L=Leucine, M-Methionine, 
N=Asparagine, P^Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threoaine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










ASELCAFLVTLHKECGRWMVYRQIMDSSECFHA 

AHFQRYLSSALEA QQNRS ARQS A YIRKKTRLL V 

VLQGYTDVIDVVQALQTHPDSNVKASFTIGAITA 

C VEPMSC YMEHRFLFPKCLDQC S QGL V SNV VFT 

SHTTEQRHPLLVQLQSLIRAANPAAAFILAENGIV 

TRNEDTELTLSENSFSSPEMLRSRYLMYPGWYEG 

KLNAGSVYPLMVQ1CVWFGRPLEKTRFVAKCKA 

ll^bMivraFrMjNl YHIJLOKVrxrMJbfcKl MliVCYN 1 

LANSLS1MPVLEGPTPPPDSKSVSQDSSGQQECYL 

VFIGCSLKEDSIKDWLRQSAKQKPQRKALKTRG 

MLTQQEIRSIHVKRHLEPLPAGYFYNGTQFVNFF 

GDKTDFHPLMDQFMNDYVEEANREIEKYNQELE 

r^rtfzxrurrrt cur is o 
^Vii i rllJLrhLtsJr 


3066 


A 


130 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAGAR 

GLRATYHRLLDKVELMLPEKLRPLYNHPAGPRT 

VFFWAPIMKWGLVCAGLADMARPAEKLSTAQS 

AVLMATGFIWSRYSLVIIPKNWSLFAVMFFVGAA 

GASQLFRIWRYNQELKAKAHK 


3067 


A 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYPAG 

SLLRQSPQPRHTFYAGPRLSASASSKELLMKLRR 

KTGYSFVNCKKALETCGGDLKQAEIWLHKEAQ 

KEG WSKA AKLQGRKTKEGLIGLLQEGNTTVL VE 

VNCETDFVSRNLKFQLLVQQVALGTMMHCQTL 

KDQPSAYSKGFLNSSELSGLPAGPDREGSLKDQL 

ALAIGKLGENMILKRAAWVKVPSGFYVGSYVHG 

AMQSPSLHKLVLGKYGALVICETSEQKTNLEDV 

GRRLGQHVVGMAPLSVGSLDDEPGGEAETKML 

SQPYLLDPSITLGQYVQPQGVSVVDFVRFECGEG 

EEAAETE 


3068 


A 


3 


1679 


NSRVWGPWTEPSAGSLRPMARKQNRNSKELGL 

VPLTDDTSHAGPPGPGRALLECDHLRSGVPGGR 

RRKJDWSCSLLVASLAGAFGSSFLYGYNLSVVNA 

PTPYIKAFYNESWERRHGRPIDPDTLTLLWSVTV 

SIFA1GGLVGTLIVKMIGKVLGRKHTLLANNGFAI 

SAALLMACSLQAGAFEMLIVGRFIMGIDGGVALS 

VLPMYLSEISPKEIRGSLGQVTAIFICIGVFTGQLL 

GLPELLGKESTWPYLFGVIWPAWQLLSLPFLP 

DSPRYLLLEKiWEARAVXAFQTFLGKADVSQEV 

EEVLAESRVQRSIRLVSVLELLRAPYVRWQWT 

VIVTMACYQLCGLNAIWFYTNSIFGKAGIPPAKIP 

Y V ILMuUlclLAAVroULVJLbJriJ^^ 

LMGLFFGTLTITLTLQDHAPWVPYLSIVGILAI1AS 

FCSGPGGIPFILTGEFFQQSQRPAAFIIAGTVNWLS 

NFAVGLLFPFIQKSLDTYCFLVFATICITGAIYLYF 

VLPETKNRTYAEISQAFSKRNKA YPPEEKID SA V 

TDGKINGRP 


j\Joy 


A 


50 J 




A AfiA\/\/C A A/fDV A l/PVTDDni/TrVCl/XTDVDT VTT> 

AAuA V V oAMJ^KAJs.CjK 1 K_Kl^lS± Lr Y b V JNKJvKJLINK 

NARRKAAPRIECSHIRHAWDHAKSVRQNLAEMG 
LAVDPNRAWLRKRKVKAMEVDIEERPKELVRK 

r x V L*ri LfL,cJ\n,/\oL>r eJSJSAjiN 1 L»orvLJL,LL/ Y VKlMV 

ENHGEDYKAMARDEKNYYQDTPKQERSKINVY 
KRFYPAEWQDFLDSLQKRKMEVE 


3070 


A 


325 


2019 


LAEPEVATDSGQQADLPAEGGDPRAEASCSVLH 
SKPHAMADSRDPASDQMQHWKEQRAAQKADV 
LTTGAGNPVGDKLNVITVGPRGPLLVQDWFTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamlc Acid, F=Pheny1alanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R^Arginlne, S=Scrinc, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










EMAHFDRERIPERVVHAKGAGAFGYFEVTHDIT 

KYSKAKVFEHIGKKTPIAVRPSTVAGESGSADTV 

RDPRGFAVKFYTEDGNWDLVGNNTPIFFIRDPILF 

PSFTHSQKRNPQTHLKDPDMVWDFWSLRPESLH 

QVSFLFSDRGIPDGHRHMNGYGSHTFKLVNANG 

EAVYCKFHYKTDQGIKNLSVEDAARLSQEDPDY 

GTRDLFNAIATGKYPSWTFYIQVMTFNQAETFPF 

NPFDLTKVWPHKDYPLIPVGKLVLNRNPVNYFA 

EVEQIAFDPSNMPPGIEASPDKMLQGRLFAYPDT 

rusxiivL/VjrrN x i^riir v in or i rvArv vain Y v^rvlJVjJriYlv^ 

MQDNQGGAPNYYPNSFGAPEQQPSALEHS1QYS 

GEVRRFNTANDDNVTQVRAFYVNVLNEEQRKR 

LCENIAGHLKDAQIFIQKKAVKNFTEVHPDYGSH 

IQALLDKYNAEKPKNAIHTFVQSGSHLAAREKA 

NL 


3071 


A 


1 


1187 


SLGWLERPPALSRAAGDGARRLSGSRRGDVWLT 

SSAAGLLRSVAGGSWCGGQLRARGGSGRCVAR 

AMTGNAGEWCLMESDPGVFTELIKGFGCRGAQ 

VEEIWSLEPENFEKLKPVHGLIFLFKWQPGEEPA 

GSVVQDSRLDTIFFAKQVINNACATQAIVSVLLN 

CTHQDVHLGETLSEFKEFSQSFDAAMKGLALSN 

bJJ V IKC^ VrtN ar AlRQQMFEFDTKTS AKEEDAFFIF 

VSYVPVNGRLYELDGLREGPIDLGACNQDDW1S 

AVRPVIEKRIQKYSEGEIRFNLMAIVSDRKMIYEQ 

KIAELQRQLAEEEPMDTDQGNSMLSAIQSEVAK 

NQMLIEEEVQKLKRYKIENIRRKHNYLPFIMELL 

KTLAEHQQL1PLVEKAKEKQNAKKAQETK 


3072 


A 


103 


2775 


RLRTLAPPGLLLGPPLVPDSRRRHQASLTPLHISG 

SPQLVGRGDRKLRTEVLVPPAALPAETRQRRSER 

LPRRTCPRGGAPGPGRSRLPRSLPPPSAIPGLRSPV 

WAAGLGGGGRREPSRGKGGAALRARHRSTMAE 

LGAGGDGHRGGDGAVRSETAPDSYKVQDKKNA 

SSRPASAISGQNNNHSGNKPDPPPVLRVDDRQRL 

ARERREEREKQLAAREIV WLEREERARQH Y EKH 

LEERKKRLEEQRQK^ERRRAAVEEKRRQRLEED 

K£RimAVVRRTMERSQKPKQKHNRWSWGGSLH 

GSPSIHSADPDRRSVSTMNLSKYVDPVISKRLSSS 

SATLLNSPDRARRLQLSPWESSWNRLLTPTHSF 

LARSKSTAALSGEAVIPICPRSASCSPIIMPYKAAH 

SRNSMDRPKLFVTPPEGSSRRRIIHGTASYKKERE 

RENYLFLTSGTRRAVSPSNPKARQPARSRLWLPS 

KSLPHLPGTPRPTSSLPPGSVKAAPAQVRPPSPGN 

IRPVKREVKVEPEKKDPEKEPQKVANEPSLKGRA 

PLVKVEEATVEERTPAEPEVGPAAPAMAPAPAS 

APAPASAPAPAPVPTPAMVSAPSSTVNASASVKT 

SAGTTDPEEATRLLAEKRRLAREQREKEERERRE 

QEELERQKREELAQRVAEERTTRREEESRRLEAE 

QAREKEEQLQRQAEERALREWEEAERAQRQKEE 

CAD \/t> CD A CDUDnCD l_' 1/" TJf t?/^\ o D D/~\r?r> r cnT/i/n t 

liAK V KDiiAliK. V K^bKbKitr V^Kxili^bKJUbKJvKJvL 
EEIMKRTRRTEATDKKTSDORNGDTAKGAI TfiG 
TEVSALPCTTNAPGNGKPVGSPHVVTSHQSKVT 
VESTPDLEKQTOENGVSVQlNnENFEEIINLPIGSKP 
SRLD VTNSESPEIPLNP ILAFDDEGTLGPLPQ VDG 
VQTQQTAEVI 


3073 


A 


67 


2415 


PPRVCRDHVCLIC WDPIAGTGG SRSTMPALPLDQ 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isolcucinc, K=Lysinc, L=Leucinc, M=Mcthioninc, 
N=Asparagine, P=ProIine, Q=GIutaraine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possibIe nucleotide insertion 










LQITHKDPKTGKLRTSPALHPEQKADRYFVLYKP 

PPICDNIPALVEEYLERATFVANDLDWLLALPHD 

KFWCQVIFDETLQKCLDSYLRYVPRKFDEGVAS 

APEWDMQKRLIIRSVFLTFLRMSTHKESKDHFIS 

PSAFGEILYNNFLFDIPKILDLCVLFGKGNSPLLQ 

KMIGNIFTQQPSYYSDLDETLPTILQVFSNILQHC 

GLQGDGANTTPQKLEERGRLTPSDMPLLELKDIV 

LYLCDTCTTLWAFLDIFPLACQTFQKHDFCYRLA 

SFYEAAIPEMESAIKKJRJRLEDSKLLGDLWQRLSH 

SRKKLMEIFHIILNQICLLPILESSCDNIQGFIEEFL 

QIFSSLLQEKRFLRDYDALFPVAEDISLLQQASSV 

LDETRTAYILQAVESAWEGVDRRKATDAKDPSV 

IEEPNGEPNGVTVTAEAVSQASSHPENSEEEECM 

GAAAAVGPAMCGVELDSLISQVKDLLPDLGEGFI 

L ACLE Y YHYDPEQVENNILEERL APTLSQ LDRNL 

DREMKPDPTPLLTSRHNVFQNDEFDVFSRDSVDL 

SRVHKGKSTRKEENTRSLLNDKRAVAAQRQRYE 

OYSVVVFFVPr OPfJF^T PVMWYYPnPVnnTvn 
I o v v v EjEj v rLi^r ucoLr i no V I I CL/lL I LJU ii\J 

GNQVGANDADSDDELISRRPFTIPQVLRTKVPRE 
GQEEDDDDEEDDADEEAPKPDHF VQDP A VLREK 
AFARRMAFT ATCTCnVPlTn^^TA VAn<;PRP.I-rr:r&<5 

RETTQERRKKEANKATRANHNRRTM A DRICRSK 
GMIPS 


3074 


A 


3 


251 


GEARSPPPAA ALLDMDPETCPCP S GG SCTC A D SC 
KCEGCKCTSCKKSCCSCCPAECEKCAICDCVCKG 
GEAAEAEAEKCSCCQ 


3075 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQICREQRL 

RKFRELHLMRJSfEARKLNHQEVVEEDIOlLICLPAN 

w CjMivrv^ivL/Jc, wti^isjrixic i JtJs. Vis. 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQIEKRDKYSRRR 

PYNDDADBDYINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3076 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 
RKFRELHLMRNEARKLNHQEVVEEDKRLKLPAN 

WFAKTCART FWFT K'RFFK'lf RTFr 1 A APf^RnVF/WV 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQIEKRDKYSRRR 

PYNDDADIDYINERNAKFNKKAERPTGKYTAEI 

KQNLERGTAV 


3077 


A 


1 


968 


FRLRPRRACAQLLWHPAAGMASWAKGRSYLAP 
GLLQGQVAIVTGGATGIGKAIVKELLELGSNWI 
ASRKLERLKSAADELQANLPPTKQARVIPIQCN1R 
NEEEVNNLVKSTLDTFGKINFLVNNGGGQFLSPA 

FfTT^KOWfTAVT FTMT TdTWAACV A \/VQQ\A/l\^li r 
jL>I 11 i30 JVvj wxi/i v JL/LJ 1 lyLt iulr I IVlV^iV/V V I jo W iviJS. 

™ggsivniivptkagfplavhsgaaragvynlt 
kslafe wacsgirincvapg viysqta venyg s w 

GQSFFEGSFQKIPAKRIGVPEEVSSVVCFLLSPAA 
SFITGQSVDVDGGRSLYTHSYEVPDHDNWPKGA 
GDLSWKKMKETFKEKAKL 


3078 


A 


2 


3508 


FVRESGKAPVTFDDITVYLLQEEWVLLSQQQKEL 

CGSNKLVAPLGPTVANPELFRKFGRGPEPWLGS 

VQGQRSLLEHHPGBCKQMGYMGEMEVQGPTRES 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F«Phenytalanine, G=Glycine, H=Histidine, 
I=Jsoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N^Aspa raging P-Proline, Q=Glutaminc t R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GQSLPPQKXAYLSHLSTGSGHIEGDWAGRNRKL 

LKPRSIQKSWFVQFPWLIMNEEQTALFCSACREY 

PSIRDKRSRLIEGYTGPFKVETLKYHAKSKAHMF 

CVNALAARDPIWAARFRSIRDPPGDVLASPEPLF 

TADCPEFYPPGPLGGFDSMAELLPSSRAELEDPGG 

DGAIPAMYLDCISDLRQKEITDGmSSSDINELYN 

DAVESCIQDPSAEGLSEEVPVVFEELPWFEDVA 

VYFTT^EWGMLDKilQK^LYRDVMRMNYELLAS 

LGPAAAKPDLISKLERKAAPWIKDPNGPKWGKG 

RPPGNKKMVAVREADTQASAADSALLPGSPVEA 

RASCCSSSICEEGDGPRJUKRTYRPRSIQRSWFGQ 

FPWLVIDPKETKLFCSACIERPNLHDKSSRLVRG 

YTGPFK VETLK YHE V SKAHRLC VNTVEIKEDTPH 

TALVPEISSDLMANMEHFFNAAYSIAYHSRPLND 

FEK1LQLLQSTGTV1LGKYRNRTACTQFIKY1SETL 

KREILEDVRNSPCVSVLLDSSTDASEQACVGIYIR 

YFKQMEVKESYITLAPLYSETADGYFETIVSALD 

ELDIPFRKPGWVVGLGTDGSAMLSCRGGLVEKF 

QEVIPQLLPVHCVAHRLHLAWDACGS1DLVKK 

CDRHIRTVFKFYQSSNKRLNELQEGAAPLEQEIIR 

LKDLN A VRWV A S RRRTLHALL VS WPAL ARHLQ 

RVAEAGGQIGHRAKGMLKLMRGFHFVKFCIfFL 

LDFLSIYRPLSEVCQKEIVLITEVNATLGRAYVAL 

ESLRHQAGPKEEEFNASFKDGRLHGICLDKLEVA 

EQRFQADRERTVLTGIEYLQQRFDADRPPQLKN 

MEVFDTMAWPSGIELASFGNDDILNLARYFECSL 

PTGYSFFAI I FFWT nr KTIAORT PFQA/Tf Pl^MAT A 

QHCRFPLLSKLMAVVVCVPISTSCCERGFKAMN 

RIRTDERTKLSNEVLNMLMMTAVNGVAVTEYD 

PQPA1QHWYLTSSGRRFSHVYTCAQVPARSPASA 

RLRKEEMGALYVEEPRTQKPPILPSREAAEVLKD 

CIMEPPERLLYPHTSQEAPGMS 


3079 


A 


343 


1513 


FSPLEPRLCSLGGWGALQAGEPCQPSRAGCGRE 

GATMGCTLSAEERAALERSKAIEKNLKEDG1SAA 

KDVKIXLLGAGESGKSTrV^QMKIIHEDGFSGED 

VKQYKPWYSNTIQSLAAIVRAMDTLGIEYGDK 

ERKADAKMVCDVVSRMEDTEPFSAELLSAMMR 

LWGDSGIQECFNRSREYQLNDSAKYYLDSLDRIG 

AADYOPTFODTT RTT^VKTTGTVFTRFTPK'lslT RFR 

i*-T\J~* X V^X X J_»V^ J-/XX_»X\. X XV V XV X X VJl V X_» A XXT l P l\JNJL»JriJrx\. 

LFDVGGQRSERKKWIHCFEDVTAIIFCVALSGYD 

QVLrffiDETTNRMHESLKLFDSICNNKWFTO 

LFLNKXDIFEEKIKKSPLTICFPEYTGPSAFTEAVA 

Y1QAQYESKNKSAHKEIYSHVTCATDTNNIQFVF 

DAVTDV1IAKNLRGCGLY 


3080 


A 


41 


997 


EARTARELTDGVTDGLTMADQPICPISPLKNLLA 
GGFGGVCLVFVGHPLDTVKVRLQTQPPSLPGQPP 
^SGTFDCFRKTLFREGITGLYRGMAAPnGVTP 
MFAVCFFGFGLGKXLQQKHPEDVLSYPQLFAAG 

iviivovj v r i i vjiJvi i. r vJxilvJLjVi^ijljV^ll^/VooOxioJ^ Y lul 

LDCAKKLYQEFG1RGIYKGTVLTLMRDVPASGM 
YFMTYEWLxQ^IFTPEGKRVSELSAPRJLVAGGIA 
G1FNWAVAIPPDVLKSRFQTAPPGKYPNGFRDVL 
RELIRDEGVTSLYKGFNAVM1RAFPANAACFLGF 
EVAMKFLNWATPNL 


3081 


A 


3 


1996 


IMADiVxEDLFGSDADSEAERxCDSDSGSDSDSDQE 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystelne, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamiiie, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Ty rosin e, 
X^Unknown, *=Stop codon, A=possible nucleotide deletion, 
V-possible nucleotide insertion 










NAASGSNASGSESDQDERGDSGQPSNKELFGDD 

SEDEGASHHSGSDNHSERSDNRSEASERSDHEDN 

DPSDVDQHSGSEAPNDDEDEGHRSDGGSHHSEA 

EGSEKAHSDDEKWGREDKSDQSDDEKIQNSDDE 

ERAQGSDEDKLQNSDDDEKMQNTDDEERPQLS 

DDERQQLSEEEKANSDDERPVASDNDDEKQNSD 

DEEQPQLSDEEKMQNSDDERPQASDEEHRHSDD 

EEEQDHKSESARGSDSEDEVLRMKRKNATASDSE 

ADSDTEVPKDNSGTMDLFGGADDISSGSDGEDK 

PPTPGQPVDENGLPQDQQEEEP1PETR1EVEIPKV 

NTDLGNDLYFVKLPNFLSVEPRPFDPQYYEDEFE 

DEEMLDEEGRTRLKLKVENTIRWR1RRDEEGNEI 

KESNARJVKWSDGSMSLHLGNEVFDVYKAPLQG 

HRKMTLSLADRCSKTQKIRILPMAGRDPECQRTE 
MIKJCEEERLRASIRRESQQRJRMREKQHQRGLSAS 
YLEPDRYDEEEEGEESISLAAIKNRYKGGIREERA 
RIYSSDSDEGSEEDKAQRLLKAKKLTSDEVRPNL 
FNSRGLSCTQEPTALNEELTDQAGTN 


3082 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATOFLAFIE 

KIWFDrCFKYDDAERRJFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELVVRIASLEVENQSLRGVVQELQQAISKLEA 

KLN VLhKabPGHRA 1 APQ 1 QHVSPNiRQVEPPAK 

KPATPAEDDEDDD1DLFGSDNEEEDKEAAQLREE 

RLRQ Y AEKKAKKPAL V AKSS1LLD VKP WDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYG1RKL 

QIQCVVEDDKVGTDLLEEEITKFEEHVQSVD1AA 

FNICI 


3083 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 
KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 
GAS VILRDIARARENIQKSLAGS SGPGAS SGTSGD 

HGELVVRIASLEVENQSLRGWQELQQAISKLEA 

PT XTVT Pk^QQDnui? A TATinTnin/CDA/roni/rDD a v 
1\X»1N V LliJvoorOilKA 1 J\jrKl 1 l^Jti V orMJvA^ VJtirPAK. 

KPATPAEDDEDDDIDLFG SDNEEEDKEAAQLREE 
RLRQYAEKKAKKPALVAKSSILLDVKP WDDETD 
MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 
QIQCVVEDDKVGTDLLEEEITKFEEHVQSVDIAA 
FNKJ 


3084 


A 


128 


4050 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTWGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAiCEPDKTMIC K FGFKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPWGAPGMGSVSTEPPDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, {^Phenylalanine, G=Glycine, H=Histfdine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metliionine, 
N^Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-tfnknown, *=Stop codon^possible nucleotide deletion, 
^possible nucleotide insertion 










EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQN1IPSVTRSVSVPDTGS1WELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQE1ALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSG WGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 

PNRARNNTHSNLHTSIGNSVWGSENTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

ST^NKNNASLSKSVGVSNRQNKKVEEEEKLLK 

Lri^uVNtvA^IXjr lyWUbC^MLHALNTANNLDVP 

TFVSFLKE VES P YE VHD YIRA YL GDTSE A KEF A K 

QFLERRAKQKjVNQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3085 


A 


128 


4050 


KSIVK1RKRMAAETQTLNFGPEWLRALSSGGS1TS 

PPLSPALPKYKLADYRYGREEMLALFLKDNK1PS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTWGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRIC 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQJPSDTASPLL1LPPPVPNPSPTLRP 

VETPVVGAPGMGSVSTEPDDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 

EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNIIPSVTRSVSVPDTGSrWELQ 

CTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

FFFRRKOFFT T RKOFFFA AKWARFFFFAm?T?T P 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to First amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acfd, ^Phenylalanine, G=Glycine, H=Hlstldine. 
I=Isole urine, K=Lysine, JL^Leucine, M=Methionine, 
N=Asparaginc, P=ProIiue, Q=Glutamine, R=Arginine, S=Serine, 
T=Tlireon»ne, V=VaIine, W^Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

STNKNKNNASLSKSVGVSNRQNKKVEEEEKLLK 

Lrl^UV fStsJxK^L/ijfr l WCbl^MLrfALN 1 ANNLDVH 

TTVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKXQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3086 


A 


675 


1334 


LHPAATSTAWLHVPPGLSMALSWVLTVLSLLPL 

T C A /"\TT>T f~* A XTT \ /T*»\ T TYTTXT A TT T""vT1 TTr't/ll rp\/r A O A I" 1 

LbAQlPLCANLVPVPITNATLDRITGKWFYLASAF 

RNEEYNKSVQEIQATFFYFTPNKTEDTIFLREYQT 

RQDQCIYNTTYLNVQRENGT1SRYVGGQEHFAH 

LLILRDTKTYMLAFDVNDEKNWGLSVYADKPET 

TK£QLG1^YEALDCLR1PKSDVVYTDWI<^CDKCE 

PLEKQHEKERKQEEGES 


3087 


A 


1 


1575 


CTPVARSMATTATCTRFTDDYQLFEELGKGAFS 

WRRCVKXTSTQEYAAKIINTKia.SAl^HQlCLE 

I^ARJCRLLKHPNIYRLITOSISEEGFHYLVFDLVT 

GGELFEDIVAREYYSEADASHCIHQILESVNHIHQ 

rlDIVWRDLICPEI^LLASKCKGAAVICLADFGLAIE 

VQGEQQAWFGFAGTPGYLSPEVLRKDPYGICPVD 

IWACGVILYILLVGYPPFWDEDQHKLYQQIKAG 

A YDFPSPE WDTVTPE AKNLINQMLTINPA KR1T A 

DQALKHPWVCQRSTVASMMHRQETVECLRKFN 

ARRKLKGAILTTMLVSRNFSAAKSLLNKKSDGG 

VXPQSNNKNSLVSPAQEPAPLQTAMEPQTTVVH 

NATDGIKGSTESCNTTTEDEDLKVRKQE1IKITEQ 

LDSAINNGDFEAYTKICDPGLTSFEPEALGNLVEG 

MDFHKFYFENLLSKNSKPIHTriLNPHVHVIGED 

AACIAYlIU^TQYIDGQGRPRTSQSEETRVWPnulD 

GKWLNVHYHCSGAPAAPLQ 


3088 


A 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDFAE 

QLKWSAELARLGESIMDGKQGGMDGSKPAGPR 

DFPGl^LSNPLMGDAVSDWSPMHEAAIHGHQL 

SLRNLISQGWAVNnTADHVSPLHEACLGGHLSC 

VKKXKHGAQVNGVTADWHTPLFNACVSGSWD 

UVNLLL^HOASVyPESDLASPIffiAARRGHVEC 

VNSLIAYGGNIDHKISHLGTPLYLACENQQRACV 

KXLLESG ADVNQGKGQDSPLHA V ARTA SEELAC 

LLN1T)FGADTQAKNA£GKRPVELVPPESPLAQLF 
t UppnpPQT a /TOT PUT p rp vr y x2mr\r\uiTL ri ('TL F J \n r> 

EDLKQFLLHL 


3089 


A 


73 


432 


DIvlAGLMTIVTSLLFLGVCAHHIIPTGSVVLPSPCC 
MFFVSKWPEl^VVSYQLSSRSTCLKAGVIFTTKK 
GQQFCGDPKQEWVQRYMKNLDAKQKKASPRA 
RAVAVKGPVQRYPGNQTTC 


3090 


A 


4627 


611 


LMEAGGGGGALPAGVETMVLTLGESWPVLVGR 
RFLSLSAADGSDGSHDSWDVERVAEWPWLSGTI 
KAVori iU V 1 JSJSJL/LlvVC VbrD(jb6WKJ\J<JvWlbV 
YSLLRRAF^VErIW.VLAERKSPEISERIVQWPAIT 
YKPLLDKAGLGSITSVRFLGDQQRVFLSKDLLKP 
IQDVNSLRLSLTDNQIVSKEFQALrVKHLDESHLL 
KGDKNLVGSEVKJYSLDPSTQWFSATVVNGNPA 
SKTLQ VNCEEIPALKJ VDPSLIH VE V VHDNL VTC 



248 



WO 01/57190 



PCTYUS01/04098 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P-Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=llnknown, *=Stop.codon, /-possible nucleotide deletion, 
\=possib!e nucleotide insertion 










GNSARIGAVKRKSSENNGTLVSKQAKSCSEASPS 

MCPVQSVPTTVFKETLLGCTAATPPSKDPRQQST 

PQAANSPPNLGAKlPQGCHKQSLPEErSSCLNTKS 

EALRTKPDVCKAGLLSKSSQIGTGDLKTLTEPKGS 

CTQPKTNTDQENRLESVPQALTGLPKECLPTKAS 

SKAELEIANPPELQKHLEHAPSPSDVSNAPEVKA 

GVNSDSPNNCSGKKVEPSALACRSQNLKESSVK 

VDNESCCSRSNNKJQNAPSRKSVLTDPAKLKKLQ 

QSGEAFVQDDSCVNIVAQLPKCRECRLDSLRKD 

KEQQKDSPVFCRFFHFRRLQFNKHGVLRVEGFLT 

PNKYDNEAIGLWLPLTKNVVGIDLDTAKYILANI 

GDHFCQMVISEKEAMSTIEPHRQVAWKRAVKG 

VREMCDVCDTTIFNLHWVCPRCGFGVCVDCYR 

MKRKNCQQGAAYKTFSWLKCVKSQIHEPENLM 

PTQIIPGKALYDVGDIVHSVRAKWGIKANCPCSN 

RQFKLFSKPASKEDLKQTSLAGEKPTLGAVLQQ 

NPSVLEPAAVGGEAASKPAGSMKPACPASTSPLN 

WLADLTSGNVNKENKEKQPTMPILKNEIKCLPPL 

PPLSKSSTVLHTFNSTILTPVSNNNSGFLRNLLNSS 

TGKTENGLKNTPK1LDDIFASLVQNKTTSDLSKR 

PQGLTIKPSILGFDTPHYWLCDNRLLCLQDPNNK 

SNWNVFRECWKQGQPVMVSGVHHKLNSELWK 

PESFRKEFGEQEVDLVNCRTNEI1TGATVGDFWD 

GFEDVPNRLKNEKEPMVLKLKDWPPGEDFRDM 

MPSRFDDLMANIPLPEYTRRDGKLNLASRLPNYF 

VRPDLGPKMYNAYGLITPEDRKYGTTNLHLDVS 

DAANVMVYVGIPKGQCEQEEEVLKTIQDGDSDE 

LTIKRFIEGKEKPGALWIIIYAAKDTEKIREFLKK 

VSEEQGQENPADHDPIHDQSWYLDRSLRKRLHQ 

EYGVQGWAFVQFLGDVVFIPAGAPHQVHNLYSC 

JKVAEDr^SPEFmCHCFWLTQEFRYLSQTHTNHE 

DKLQVKNVIYHAVKDAVAMLKASESSFGKP 


3091 


A 


97 


1838 


KRGARRGGWKRKMPSTDLLMLKAFEPYLEILEV 

YSTKAKNYVNGHCTKYEPWQLIAWSVVWTLLI 

VWGYEFVFQPESLWSRFKKKCFKLTRKMPIIGRK 

IQDKLNKTKDDISKNMSFLKVDKEYVKALPSQG 

LSSSAVLEKLKEYSSMDAFWQEGRASGTVYSGE 

EKLTELLVKAYGDFAWSNPLHPD1FPGLRKIEAEI 

VR1ACSLFNGGPDSCGCVTSGGTESILMACKAYR 

DLAFEKGIKTPEIVAPQSAHAAFNKAAS YFGMKI 

VRVPLTKMMEVDVRAMRRAISRNTAMLVCSTP 

QFPHGVIDPVPEVAKLAVKYKIPLHVDACLGGFL 

I VFMEKAG YPLEIIPFDFRVKG VTSISADTHKYG Y 

APKGSSLVLYSDKKYRNYQFFVDTDWQGGIYAS 

PTTAGSRPGGISAACWAALMHFGENGYVEATKQI 

IKTARFLKSELENEKGIFVFGNPQLS VI ALG SRDFD 

IYRLSNLMTAKGWNLNQLQFPPSIHFCITLLHAR 

KRVAIQFLKDIRESVTQIMKNPKAKTTGMGAIYG 

MAQTTVDRNMGAELSSVFLDSLYSTDTVTQGSQ 

ivirN uoriNxn 


3092 


A 


79 


2652 


LCSQNSPEDWVNFSSEKQKRYPWYWTGRKLRSE 

RAMKIQKKLTGCSRLMLLCLSLELLLEAGAGNIH 

YSVPEETDKGSFVGNIAKDLGLQPQELADGGVRI 

VSRGRMPLFALNPRSGSLITARRIDREELCAQSM 

PCLVSFNILVEDKMKLFPVEVEIIDrNDNTPQFQI, 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelne, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidlne, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argtnine, S=Serine, 
T=Threonine, V=Vnline, W=Ti yptophan, Y=Tyrosine, 
X=Unknown, *==Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










EELEFKMNEITTPGTRVSLPFGQDLDVGMNSLQS 

YQLSSNPHFSLDVQQGADGPQHPEMVLQSPLDR 

EEEAVHHLILTASDGGEPVRSGTLRIYIQVVDAN 

DNPPAFTQAQYHINVPENVPLGTQLLMVNATDP 

DEG ANGEVTYSFHNVDHR V A QTFRLDS YTGEISN 

KEPLDFEEYKMYSMEVQAQDGAGLMAKVKVLT 

K VLD VNDNAPE VTITS VTT A VPENFPPGTHA L rS V 

HDQDSGDNGYTTCFIPGNLPFKLEKLVDNYYRL 

VTERTLDRELISGYNITITAIDQGTPALSTETHISL 

LVTDINDNSPVFHQDSYSAYIPENNPRGAS1FSVR 

AHDLDSNENAQITYSLIEDTIQGAPLSAYLSINSD 

TGVLYALRSFDYEQFRDMQLKVMARDSGDPPLS 

SNVSLSLFLLDQNDNAPEILYPALPTDGSTGVEL 

APRSAEPGYLVTKVVAVDRDSGQNAWLSYRLL 

KASEPGLFSVGLHTGEVRTARALLDRDALKQSL 

VVAVQDHGQPPLSATVTLWAVADRIPDILADLG 

SLEPSAKPNDSDLTLYLVVAEAAVSCVFLAFVIV 

LLAHRLRRWHKSRLLQASGGGLASTPGSHFVGV 

DGVRAFLQTYSHEVSLTADSRKSHLIFPQPNYAD 

TLISQESCEKKGFLSAPQSLLEDKKEPFSQVNFCD 

ECISYLEKNNS 


3093 


A 


1 


3868 


PPDNQKLGLLEALLKIGDWQHAQhflMDQMPPYY 

AASHKLIALAICKLIHTTIEPLYRSVTSWAVDHAG 

FLESDPCDSTVGHLLSRVGVPKGAKGSPVNALQ 

NKRAPKQAESFEDLRRDVFNMFCYLGPHLSHDPI 

LFAKVVRTGKSFMKJEFQSDGSKQEDKEKTEV1LS 

CLLSITDQVLLPSLSLMDCNACMSEELWGMFKT 

FPYQHRYRLYGQWKNETYNSHPLLVKVKAQTID 

RAKYIMKRLTKENVKPSGRQIGKLSHSNFITLFD 

YVCFEILSQIQKYDNLITPVVDSLKYLTSLNYDVL 

ACILSNCnEALANPEKERMKHDDTnSSWLQSLA 

SFCGAVFRKYPIDLAGLLQYVANQLKAGKSFDL 

LELKEVVQKMAGIEITEEMTMEQLEAMTGGEQL 

KAEGGYFGQIRNTKKSSQRLKDALLDHDLALPL 

CLLMAQQRNGVIFQEGGEKHLKLVGKLYDQCH 

DTL VQFGGFLA SNLSTEDYTKRVPSIDVLCNEFHT 

PHDAAFFLSRPMYAHHISSKYDELKKSEKGSKQ 

QHKVHKYITSCEMVMAPVHEAVVSLHVSKVWD 

DISPQFYATFWSLTMYDLAVPHTSYEREVNKLK 

VQMKAIDDNQEMPPNKKKKEKERCTALQDKLL 

EEEKKQMEHVQRVLQRLKLEKDNWLLAKSTKN 

ETITKFLQLCIFPRCEFSAIDAVYCARFVELVHQQ 

KTPNFSTLLCYDRVFSDIIYTVASCTENEASRYGR 

FLCCMLETVTRWHSDRATYEKECGNYPGFLTIL 

RATGFDGGNKADQLDYENFRHWHKWHYKLT 

ICASVHCLETGEYTHIRNILIVLTKILPWYPKVLNL 

GQALERRVHICICQEEKEKRPDLYALAMGYSGQL 

KSRKSYMIPENEFHHKDPPPRNAVASVQNGPGG 

GPSSSSIGSASKSDESSTEETDKSRERSQCGVKAV 

KEKEKEKKEKTPATTPEARVLGKDGKEKPKEER 

PNKDEKARETKERTPKSDKEKEKFKKEEKAKDE 

KFKTTVPNAESKSTQEREREICEPSRERDTAKEMK 

SKENVKGGEKTPVSGSLKSPVPRSDIPEPEREQKR 

RKTOTHPSPSHSSTVKDSLTELKESSAKLYINHTPP 
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SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methiouine, 
N=Asparagine, P=Proline, Q=G)utamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W= r t ryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










PLSKSKEREMDKKDLDKSRERSREREKKDEKDR 

KERKRDHSNNDREVPPDLTKRRKEENGTMGVSK 

HKSESPCESPYPNEKDKEKNKSKSSGKEKGSDSF 

KSEKMDKISSGGKKESRHDKEKIEKKEKRDSSGG 

KEEKKHHKSSDKHR 


3094 


A 


2 


891 


AMLGTREPSRRGAGAVQAEVSERLAMAGPQQQ 

PPYLHLAELTASQFLEIWKHFDADGNGY1EGKEL 

ENFFQELEKARKGSGMMSKSDNFGEKMKEFMQ 

KYUj^oDuRlbMAbLAQlLr IhbNrLLCrRQHVG 

SSAEFMEAWRKYDTDRSGYIEANELKGFLSDLL 

KKANRPYDEPKLQEYTQTILRMFDLNGDGKLGL 

SEMSRLLPVQENFLLKFQGMKLTSEEFNA1FTFY 

DKDRSGY1DEHELDALLKDLYEKNKKEMNIQQL 

TNYRKSVMSLAEAGKLYRKDLEIVLCSEPPM 


3095 


A 


1685 


700 


RRPTGRPGALGAPAAGRVGMPLHVKWPFPAVPP 

LTWTLASSVVMGLVGTYSCFWTKYMNHLTVHN 

REVLYELIEKRGPATPLITVSNHQSCMDDPHLWG 

ILKXRHIWNLKLMRWTPAAADICFTKELHSHFFS 

LuKUVFVCRuAbFFQAENEGKGVLDTGRHMPG 

AGKRHEKGDGVYQKGMDFILEKLNHGDWVHIF 

PEGKVNMSSEFLRFKWGIGRLIAECHLNPIILPLW 

HVGMNDVLPNSPPYFPRFGQKJTVLIGKPFSALP 

VLERLRAENKSAVEMRKALTDFIQEEFQHLKTQ 

AEQLHNHLQAWEIGLACCLLDSWPAQSWG 


3096 


A 


6642 


4022 


FVPGLREPQWEPAQPSATMSAPSEEEEYARLVM 

EAQPEWLRAEVKRLSHELAETTREKIQAAEYGL 

AVLEEKHQLKLQFEELEVDYEAIRSEMEQLKEAF 

GQAHTNHKKVAADGESREESLIQESASKEQYYV 

RKVLELQTELKQLRNVLTNTQSENERLASVAQE 

LKEINQNVEIQRGRLRDD1KEYKFREARLLQDYS 

ELEEENISLQKQVSVLRQNQVEFEGLKHEIKRLE 

EETEYLNSQLEDAIRLKEISERQLEEALETLKTER 

EQKNSLRKELSHYMSINDSFYTSHLHVSLDGLKF 

SDDAAEPNNDAEALVNGFEHGGLAKLPLDNKTS 

TPKKEGLAPPSPSLVSDLLSELNISEIQKLKQQLM 

QMEREKAGLLATLQDTQKQLEHTRGSLSEQQEK 

VTRLTENLSALRjRLQASKERQTALDNEKDRDSH 

EDGDYYEVDINGPEILACKYHVAVAEAGELREQ 

LKALRSTHEAREAQHAEEKGRYEAEGQALTEKV 

SLLEKASRQDRELLARLEKELKKVSDVAGETQG 

SLSVAQDELVTFSEELANLYHHVCMCNNETPNR 

VMLDYYREGQGGAGRTSPGGRTSPEARGRRSPI 

LLPKGLLAPEAGRADGGTGDSSPSPGSSLPSPLSD 

PRREPMMIYNL1AJIRDQIKHLQAAVDRTTELSRQ 

RIASQELGPAVDKDKEALMEEBLKLKSLLSTKRE 

v^ll Ibxv.1 VJLJWUNlsA^l AbVALAiNLlVoKYbfNbrvAJVl 

\nTETMMKLRNELKALKEDAATFSSLRAMFATRC 
DEYITQLDEMQRQLAAAEDEKKTLNSLLRMAIQ 
QKLALTQRLELLELDHEQTRRGRAKAAPKTKPA 

D 


3097 


A 


1 


879 


MVKVVPATRGNLPRSQLTGTHQHCQPREPKITA 
SERLRRRPRATARLRAHAAPPEPPLAVFAPPSDR 
KELLALPVACDPV1ASVMSWVQAASLIQGPGDK 
GD VFDEEADESLLAQRE WQSNMQRRVKEG YRD 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E~Glutamic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Metbionine, 
IM=Asparagine, P^Proline, Q"Glu (amine, R^Arginine, S=Serine, 
T-Threonine, V=Valinc, W=Tryptophan, Y=Tyrosinc, 
X-Unknown, *«Stop codon,/»possible nucleotide deletion, 
possible nucleotide insertion 










GIDAGKAVTLQQGFNQGYKKGAEVILNYGRLRG 
TLSALLSWCHLHNNNSTL1NKINNLLDAVGQCEE 
YVLKHLKSITPPSHVVDLLDS1EDMDLCHVVPAE 
KK1DEAKDERLCENNAEFN1CNCSKSHSGIDCSYV 
ECCRTQEHAHSGKPKPHMDFGTDSQF 


inn d 


A 

A 


L 


DKJD 


{-\ A A t»t r no A CC A A L> V A ATA X2t~\\I m>TX U I UU VI O A 

OAA 1 bLKbAooAAKisAAbAbQ V W LriLHRYLoA 

DRRVLGLREWGRPASERECSLCQRLKRELNMGD 

VEKGKKIF1MKCSQCHTVEKGGKHKTGPNLHGL 

FGRKTGQAPGYS YTAANKNKGI1 WGEDTLME Y L 

ENPKKYIPGTKMFVGIKKKEERADLIAYLKKAT 

NE 


3099 


A 


144 


1386 


WAVGQARSFPSHPRMSSWIWSRRWSPSVALRVT 

CTSTSSQRWTVLALSKPGSQQQVSMHTPAPGPPT 

AGHTEPPSEPPRRARVAKYRAKFDPRVTAKYDIK 

ALIGRGSFSRVVRVEHRATRQPYAIKMIETKYRE 

GREVCESELRVLRRVRHANIIQLVEVFETQERVY 

MVMELATGGELFDRIIAKG SFTERDATR VLQM V 

LDGVRYLHALGITHRDLKPENLLYYHPGTDSKin 

TDFGLASARKKGDDCLMKTTCGTPEY1APEVLV 

RKPYTNSVDMWALGVIAYILLSGTMPFEDDNRT 

RLYRQILRGKYSYSGEPWPSVSNLAKDFIDRLLT 

VDPGARMTALQALRHPWVVSMAASSSMKNLHR 

SISQNLLKRASSRCQSTKSAQSTRSSRSTRSNKSR 

RVRERELREL 


3100 


A 


3 


1500 


ARWNGRWVQVPAWPGPGCGTNASGERQRQLPR 

AWRPVGRTLGSEPIALAWSPPLYLFPIPLPSWAVS 

QPTPTLGTMFADLDYDIEEDKLGIPTVPGKVTLQ 

KDAQNLIGISIGGGAQYCPCLYIVQVFDNTPAAL 

DGTVAAGDEITGVNGRS1KGKTKVEVAKM1QEV 

KGEVTmYNKLQADPKQGMSLDIVLKKVKHRLV 

ENMSSGTADALGLSRAILCNDGLVKRLEELERTA 

ELYKGMTCHTKNLLRAFYELSQTHRGNGIPQSC 

AFGDVFSVIGVREPQPAASEAFVKFADAHRSIEK 

FGIRLLKTIKPmLTDLNTYLNKAIPDTR^ 

dvkfeylsyclkvkemddeeyscialgeplyrv 

stgweyrlilrcrqeararfsqmrkdvlekme 

lldqkhvqdivfqlqrlvstmskyyndcyavlr 

dadvfpievdlahttlayglnqeeftdgeeeeee 

edtaagepsrdtrgaagpldkggswcds 


3101 


A 


1173 


197 


QGMDSKQQCVKLNDGHFMPVLGFGTYAPPEVP 

RSKALEVTKLAIEAGFRHTOSAHLYNNEEQVGLA 

niSKIADGSVKREDIFYTSKLWSTFHRPELVRPAL 

ENSLKXAQLDYVDLYLEHSPMSLKPGEELSPTDE 

NvjrKVirlJlVDLCl rWEAMEKCKDAGLAKSIGVS 

NFNRRQLEMILNKPGLKYKPVCNQVECHPYFNR 

SKLLDFCKSKD1VLVAYSALGSQRDKRWVDPNS 

PVLLEDPVLCALAKKHKRTPAL1ALRYQLQRGV 

WLAKSYNEQRIRQNVQVFEFQLTAEDMKA1DG 

LDRNLHYFNSDSFASHPNYPYSDEY 


1 1 no 
j 1UZ 


A 


1 A A 




byrKr Jrl^UJ\i<JrLPL(j5iArCR V KJLuKAr Ktj APAJV1 

SMLPSFGFTQEQVACVCEVLQQGGNLERLGRFL 

WSLPACDHLHKNESVLKAKAVVAFHRGNFREL 

YK1LESHQFSPHNHPKLQQLWLKAHYVEAEKLR 

GRPLGAVGKYRVRQKFPLPRTIWDGEETSYCFK 

EKSRGVLREWYAHNPYPSPREKRELAEATGLTT 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
seqnence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-G)utamic Acid, F=Phenylalanine, G^GIycine, H=Histidine, 
I^Isolcucice, K-Lysine, L=Leucine, M=Methiouine, 
N=Asparagine, P=Proline, Q=Glu famine, R=Arginine, S=Serine, 
T=Tbreonine, V=Va!ine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










TQVSNWFKNRRQRDRAAEAKERENTENNNSSSN 
KQNQLSPLEGGKPLMSSSEEEFSPPQSPDQNSVLL 
LQGNMGHARSSNYSLPGLTASQPSHGLQTHQHQ 
LQDSLLGPLTSSLVDLGS 


3103 


A 


111 


1582 


LVYSWGCHIMADNDTDRNQTEKLLKRVRELEQ 

EVQRLKKEQAKNKEDSNIRENSSGAGKTKRAFD 

FSAHGRRH V ALRIA YMG WG YQGFA SQENTNNTI 

EEKLFEALTKTRLVESRQTONYHRCGRTDKGVS 

AFGQVISLDLRSQFPRGRDSEDFN VKEEANAAAE 

EIRYTH1LNRVLPPD1R1LAWAPVEPSFSARFSCLE 

RTYRYFFPRADLDIVTMDYAAQKYVGTHDFRNL 

CKMDVANGVINFQRTILSAQVQLVGQSPGEGRW 

QEPFQLCQFEVTG Q AFL YHQ VRCMMAILFLIGQ 

uMJiJ^blilJliLbNJJblsJN rv^Kr^ Y ciMAVbrrLViY 

DCKFENVKWIYDQEAQEFN1THLQQLWANHAV 

KTHMLYSMLQGLDTVPVPCGIGPKMDGMTEWG 

NVKPSVDCQTSAFVEGVKMRTYKPLMDRPKCQG 

LESRIQHFVRRGRIEHPHLFHEEETKAKRDCNDT 

LEEDNTNLETPTKRVC VDTEIKS II 


3104 


A 


227 


1519 


VTLDCMNAMLETPELPAVFDGVKLAAVAAVLYV 

IVRCLNLKSPTAPPDLYFQDSGLSRFLLKSCPLLT 

KEYIPPLIWGKSGHIQTALYGKMGRVRSPHPYGH 

RKFITMSDGATSTFDLFEPLAEHCVGDDITMVICP 

GTANHSEKQYIRTFVDYAQKNGYRCAVLNHLGA 

LPNIELTSPRMFTYGCTWEFGAMVNYIKKTYPLT 

QLVVVGFSLGGNIVCKYLGETQANQEKVLCCVS 

wrnrjvc at da r\cv^vj<Ar\\\fr\r\r x 'o ucvxicr ka a tvki 
V U^/u i aAJLrKAv^ri 1 r W D^JOKKr Y NrLMADN 

MKKIILSHRQALFGDHVKKPQSLEDTDLSRLYTA 

TSLMQIDDNVMRKFHGYNSLKEYYEEESCIVLRYL 

HRIYVPLMLVNAADDPLVHESLLTIPKSLSEKRE 

NVMFVLPLHGGHLGFFEGSVLFPEPLTWMDKLV 

VEYANAICQWERNKLQCSDTEQVEADLE 


3105 


A 


1 


1251 


MGLLLMJLASAVLGSFLTLLAQFFLLYRRQPEPP 

ADEAARAGEGFRYTKPVPGLLLREYLYGGGRDE 

EPSGAAPEGGATPTAAPETPAPPTRETCYFLNATI 

LFLFRELRDTALTRRWVTKKIKVEFEELLQTKTA 

GRLLEGLSLRDVFLGETVPFIKTIRLVRPWPSAT 

GEPDGPEGEALPAACPEELAFEAEVEYNGGFHLA 

IDVDLVFGKSAYLFVKLSRVVGRLRLVFTRVPFT 

HWFP^FVFnPT TTiFFVR^fVFFnPPMPnT T<JTTV\in 

LKK1IKRKHTLP^^YKIRFKPFFPYQTLQGFEEDEE 
HIHIQQWALTEGRLKVTLLECSRLLIFGSYDREA 
NVHCTLELSSSVWEEKQRSSIKTGTISLTAVFMG 
WHRVSEAFPGLWYKLLVDLPFWGLEDGGPLLT 
VPLRQCPG 


J 1 ISO 


A 
r \ 


079 




MA A AfiAfrRT RPVAQAT TT R<sPPT PAPFT CApAD 

LYHKKVVDHYENPRNVGSLDKTSKNVGTGLVG 
APACGDVMKLQIQVDEKGKIVDARFKTFGCGSA 
IASSSLATEWVKGKTVEEALTIKNTDIAKELCLPP 
VKLHCSMLAED A IK A AL ADYKLKOFPK KGF A F 
KK 


3107 


A 


106 


1221 


TCQDVRSVFSLVRANIFGEESTAGAGWHREEDM 
RKELQLSLSVTLLLVCGFLYQF1LKSSCLFCLPSF 
KSHQGLEALLSHRRG1VFLETSERMEPPHLVSCS 
VESAAKIYPEWPVVFFMKGLTDSTPMPSNSTYPA 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D-Aspartic Acid, 
S>=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=G1utamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\~possible nucleotide insertion 










FSFLSAIDNVPT^FPLDMKRLLEDTPLFSWYNQINA 
SAFRNWT HTS^DA^PT ATTWKYOnTYMnTTWTQTp 

PIPEENFLAAQASRYSSNGIFGFLPHHPFLWECME 
M^VEHYNSAIWGNQGPELMTRMLRVWCKLEDF 
QEVSDLRCLNISFLHPQRFYPISYREWRRYYEVW 
DTEPSFNVSYALHLWNHMNQEGRAVIRGSNTLV 
ENLYRKHCPRTYRDLrKGPEGSVTGELGPGNK 


3108 


A 


1612 


839 


EVALFCFEMAAGMYLEHYLDSIENLPFELQRNFQ 

LMRDLDQRTEDLKAEIDKLATEYMSSARSLSSEE 
if t at i if othp a vrrif Pif ppr;TTnif \/v*yi a ^/^^^T ^ v^7^Vif 

VDKHIRRLDTDLARFEADLKEKQIESSDYDSSSS 

KGKKKGRTQKEKKAARARSKGKNSDEEAPKTA 

QKKLKLVRTSPEYGMPSVTFGSVHPSDVLDMPV 

DPNEPTYCLCHQVSYGEM1GCDNPDCSIEWFHFA 

CVGLTTKPRGKWFCPRCSQERKKK 


3109 


A 


1 


2613 


MVAVRAAGPREGASQDEAGTVWAPMTGCPCQC 

RPGPSWLLVDTLEPETAYPVQRPGPEQAGNQRL . 

QMKRAQFGPHDWLSLPVPPGPSWLLVDTLEPET 

AYQFSVLAQNKLGTSAFSEVVTVNTLAFPITTPEP 

LVLVTPPRCLIANRTQQGVLLSWLPPANHSFPIDR 

YIMEFRVAERWELLDDGIPGTEGEFFAKDLSQDT 

WYEFRVL A VMQDLI SEPSNIAG V S STDIFPQPDLT 

EDGLARPVLAGIVATICFLAAAILFSTLAACFVNK 

QRKRKLKRKKDPPLSITHCRKSLESPLSSGKVSPE 

SIRTLRAPSESSDDQGQPAAKRMLSPTREKELSL 

YKKTKRA I S SKK YS V A KA E AE AE ATTPIELISRGP 

DGRFVMDPAEMEPSLKSRRIEGFPFAEETDMYPE 

FRQSDEENEDPLVPTSVAALKSQLTPLSSSQESYL 

PPPAYSPRFQPRGLEGPGGLEGRLQATGQARPPA 

PRPFHHGQYYGYLSSSSPGEVEPPPFYVPEVGSPL 

SSVMSSPPLPTEGPFGHPTIPEENGENASNSTLPLT 

QTPTGGRSPEPWGRPEFPFGGLETPAMMFPHQLP 

PCDVPESLQPKAGLPRGLPPTSLQVPAAYPGELSL 

EAPKGWAGKSPGRGPVPAPPAAKWQDRPMQPL 

VSQGQLRHTSQGMGIPVLPYPEPAEPGAHGGPST 

FGT TjTR WYFPOPRPRP<2PPAAPP AHPQT nn\A/T d 

PSRLSPLTQSPLSSRTGSPELAARARPRPGLLQQA 

EMSEITLQPPAAVSFSRKSTPSTGSPSQSSRSGSPS 

YRPAMGFTTLATGYPSPPPGPAPAGPGDSLDVFG 

QTPSPRRTGEELLRPETPPPTLPTLGKLRRDRPAP 

ATSPPERALSKL 


3110 


A 


88 


924 


TLGSRTMSLTNTKTGFSVKDILDLPDTNDEEGSV 
AEGPEEENEGPEPAKRAGPLGQGALDAVQSLPL 
KNPFYDSSDNPYTRWLASTEGLQYSLHGLAAGA 

r A yi/OO aXVO JT JDi \LJiZ>Or YJ ssJZi 1 r VJ VJ VJ vJ \Ji\ VJ JVlV 

RKRRVLFSKAQTYELERRFRQQRYLSAPEREHLA 
SLIRLTPTQVKIWFQMiRYIOV^^ 
PLPSPRRVAVPVLVRDGKPCHALKAQDLAAATF 
OAG1PFSAYSAOSI OHMOYTsfAOY^SA^TPOYPT 
AHPLVQAQQWTW 


3111 


A 


595 


291 


PSVASLARRFSGRALWPPSHSVPGNRALCPRLLH 
GTTLPGGNQRELARQKNMKKQSDSVKGKRRDD 
GLSAAARKQRDSTPRDSEIMQQKQKKANEKKEE 
PK 


3112 


A 


3641 


1555 


APMLQIHHFSFKilFQNIHKSKFISQRLSQNADST 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L^Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q^GIutamine, R=Arginine, S=Serlne, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










RHTNLSNTOYSDLIVWNCCLFFKNWCNEFFLKS 

CHFAQEREGSGDLCNSRAEKTKSAACVIFRRFPV 

APLIPYPLITKEDTNAIEMEEDKRDLISRE1SKFRDT 

HKKLEEEKGKKEKERQEIEKERRERERERERERE 

RREREREREREREREKEKERERERERDRDRDRTK 

ERDRDRDRERDRDRDRERS SDRNKDR S RSREK S 

RDRERERERERERERERERERERERERERERERE 

REREKDKKRDREEDEEDAYERJRKJLERKLREKEA 

AYQERI^TWEIRERKKTREYEKEAEREEERRRE 

MAKEAKRLKEFLED YDDDRDDPK Y Y RGS A LQK 

RLRDREKEMEADERDRKREKEELEE1RQRLLAE 

GHPDPDAELQRMEQEAERRRQPQIKQEPESEEEE 

EEKQEKEEKREEPMEEEEEPEQKPCLKPTLRPISS 

APSVSSASGNATPNTPGDESPCGIIIPHENSPDQQ 

OPPPPrRPTf Tf^JT CT VI ft A CXTCPf" , .r , \D"MC\/Vt>l/ r Vl T>\r 
K^r Jiiinl\^lsJ.LiL»oLrls^LLr AoJN or \j\^r IN o V J\J\J\J\JLr V 

DS VFNKFEDEDSDD VPRKRKL VPLD YG EDDKNA 

TKGTVNTEEKRKHIKSL1EKIPTAKPELFAYPLDW 

SP^SILMERiaRPWINKKIIEYIGEEEATLVDLVC 

SKVMAHSPPQSILDDVAMVLDEEAEVFIVKMWR 

LLiYETEAKKIGLVK 


3113 


A 


1 


669 


VCAGIRDPCSTPLAKPAAGGAENLSFGKQPGLET 

WSLSSCKPGFGVDQLRDDNLETYWQSDGSQPHL 
VNIQFRRKTTVKTLCIYADYKSDESYTPSKISVRV 
GNNFHNLQEIRQLELVEPSGWIHVPLTDNHKKPT 
RTFMIQIAVLANHQNGRDTHMRQ1KIYTPVEESSI 
GKFPRCTTIDFMMYRS1R 


3114 


A 


1 


1613 


MTSKEESRRQQPTAGPAGQGKLPSPSEPQLPTPP 

TRSLHHFRRPLSPSREAQAH1APSSELHLPQSQSA 

GPPPLGAGTEVELVVPGRDEGSRGALPGSSGVKF 

VWRKIVRFPVSDQVRTLSISRLMRRLLEMMQTL 

VQFnGWRSLLGRTLGTIMKTMYVMMAQlLRSH 

LIKATVIPNRVKMLPYFGnRNR^ 

REYYELLNVEEGCSADEVRESFHKLAKQYHPDS 

GSNTADSATFIRIEICAYRKVLSHVIEQTNASQSK 

GEEEEDVEKFKYKTPQHRHYLSFEG1GFGTPTQR 

EKHYRQFRADRAAEQVMEYQKQKLQSQYFPDS 

v i v ivi^ i rvv^oivi^v^rvl I i^/YJUBivL. V J&JL^J^lv^coJML/UxOJJr 

DM,SGKGKPLKKFSDCSYIDPMTH>n.NRILIDNG 

YQPEWILKQKEISDTIEQLREAILVSRKKLGNPMT 

PTEKKQWNHVCEQFQENIRKLNKRINDFNLIVPI 

LTRQKVHFDAQKEIVRAQKiYETLIKTKEVTDRN 

PNNLDQGEGEKTPEIKKGFLNLMDLVErY 


3115 


A 


1 


2036 


FRHRCGCLSYCRSRRGIRRVEPLRRARARVGPRF 

RPLCRMEURSNFKSNLHKVYQAIEEADFFAIDGE 

FSG1SDGPSVSALTNGFDTPEERYQKLKKHSMDF 

LLFQFGLCTFKYDYTDSKYITKSFNFYVFPKPFNR 

SSPDVKFVCQSSSIDFLASQGFDFNKGFRKGIPYL 

NQEEERQLREQYDEKRSQANGAGALSYVSPNTS 

KCPVT1PEDOKKFIDOVVEKJEDLLOSFFNKNT DT 

EPCTGFQRKLIYQTLSWKYPKGmVETLETEKKE 

RYTVISKVDEEERKRREQQKHAKEQEELNDAVG 

FSRVIHAIANSGKLVIGHNMLLDVMHTVHQFYC 

PLPADLSEFKEMTTCWPRLLDTKLMASTQPFKD 

IINNTSLAELEKRLKETPFNPPKVESAEGFPSYDT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last a mi no 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D-Aspartic Acid, 
£>Glntamic Acid, F=PhenyIalanine, G=Glyctne, H=Htstidine, 
[°Isoleucine, K=Lysine, L=Leucine, IVf-Methionine, 
N^Asparagine, P«Proline, Q-Glutamine, R=Arginine, S=Serine, 
T^Threoninc, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










ASEQLHEAGYDAYITGLCFISMANYLGSFLSPPKI 
HVSARSKLmPFFNKLFLMRVMDIPYLNLEGPDL 
OPKRDHVLHVTFPKFWKTSDT YOT FSAFGMIOIS 

WIDDTSAFVSLSQPEQVKIAVNTSKYAESYRIQT 

YAEYMGRKQEEKQ1XRKWTEDSWKJEADSKRLN 

PQCIPYTLQNHYYl^NSFTAP 

EAGLEDGVSGEISDTELEQTDSCAEPLSEGRKKA 

KXLJGRMI^LSPAGSISK^ 


3116 


A 


3 


1443 


TREAPMALAVAPWGRQWEEAl^LGRAVRMLQ 
RLEEQCVDPRL S VSPPSLRDLLPRTAQLLRE V AH 
SRRAAGGGGPGGPGGSGDFLLIYLANLEAKSRQ 
VAALLPPRGRRSANDELFRAG SRLRRQLAKL AH 
FSl^lVlHAELHALFPGGKYCGFlMYQLTI^ 
WRESCGARCVLPWAEFESLLGTCHPVEPGCTAL 
A LRTTIDLTCSGH VS1TEFD VFTRLFQP WPTLLKN 
WQLLAVNHPGYMAFLTYDEVQERLQACRDKPG 
SYIFRPSCTRLGQWAIGYVSSDGS1LQTIPANKPLS 

V v l^A^CvJV^l\JL/Vjr ILI rUUK 1 rllNrL/L/ 1 ol^UV^Arir 

QRIHVSEEQLQLYWAMDSTFELCKICAESNKDV 

KIEPCGHLLCSCCLAAWQHSDSQTCPFCRCE1KG 

WEAVSIYQFHGQATAEDSGNSSDQEGRELELGQ 

VPLSAPPLPPRPDLPPRKPRNAQPKVRLLKGNSPP 

AALGPQDPAPA 


3117 


A 


296 


3547 


ERHSSPLLQHILTHALMRNKKHSNNWLAQHWF 

Q S SIILCFSP VGRTLRVRARKFPAI VNC TA ID WFH 

AWPQEALVSVSRRFmETKGIEPVHKDSISLFMAH 

VHTTVKEMSTRYYQlvnERKFINYTTPKSFLEQISLF 

KNLLKKKQNEVSEI<^1U.VNGIQK1KTTASQVG 

DLKARLASQEAELQLRNHDAEALITKIGLQTEKV 

SREKTIADAEERKVTAIQTEVFQKQRECEADLLK 

AEPALVAATAALNTLNRVNLSELKAFPNPPIAVT 

NVTAAVMVLLAPRGRVPICDRSWKAAKVFMGK 

VDDFLQAL1WDKEHTPENCLKVVNEHYLKDPEF 

NPNLIRTKSFAAAGLCAWVINIIKFYEVYCDVEP 

KilQALAQANLELAAATEKLEAIRxCKLVVSANYD 

IEKSEKIRWGQSIKSFEAQEKTLCGDVLLTAAFVS 

YVGPFTRQYRQELVHCKWVPFLQQKVS1PLTEG 

LDLISIV^TDDATIAAWNNEGLPSDRMSTENAAIL 

THCERWPLVmPQQQGlXWlKNKYGMDLKVTI^ 

GQKGFLNAIETALAPGDVILIENLEETIDPVLDPL 

LGRNTnQCGKYTRIGDKECEF^ 

P1WKPELQAQTTLLNFTVTEDGLEAQLLAEVVSI 

ERPDLExO.KLVLlXHQIWFxaELKYLEDDLLLRL 

S AAEG SFLDDTrCL VE1U.EATKTT V AEIEHK VIE A 

KXNERiONEARECYRPVAARASLLYFVINDLOKI 

NPLYQFSLKAFNVLFHRAIEQADKVEDMQGRISI 

LIVIESITHAVFLYTSQALFEK^ 

LRKXE1DPLELDFLLRFTVEHTHLS P VDFLTSQS W 

SAIT<LAIA\n^EFRGIDRDVEGSAKQWRJCWVESE 

CPEKEKLPQEWKXKSLIQKLILLRAMRPDRMTY 

ALRNrWEEKLGAKYVERTRLDLVKAFEESSPATP 

IFFlLSPGVDALKDLEn J GKRLGFTIDSGKJ 7 ITOVSL 

GQGQETVAEVALEKASKGGHWVILQNVHLVAK 

WLGTLEKLLERFSQGSHRDYRVFMSAESAPTPD 

EHIIPQGLLENSDQ'rNEPPTGMLANLHAALYNFD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Gryclne, H=His tiding 
I=Iso leucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Thrconine, V=Va1ine, VV=Tryptophan, Y=Tyrosine, 
X=Hnknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










Q 


3118 


A 


1 


226 


PYSLSTSCLGSPTSPRLEMDPNCSCATGGSCTCTG 
SCKCKECKCNSCKKSECGAISRNLGLSQVRGRKP 
ELGMEE 


3119 


A 


1254 


4133 


PLATLTMEEQGHSEMEIIPSESHPfflQLLKSNREL 

LVTHIRNTQCLVDNLLKNDYFSAEDAEIVCACPT 

QPDKVRKILDLVQSKGEEVSEFFLYLLQQLADAY 

VDLRPWLLEIGFSPSLLTQSKWVNTDPVSRYTQ 

QLRHHLGRDSKFVLCYAQKEELLLEEIYMDTIME 

LVGFSNESLGSLNSLACLLDHTTGILNEQGETIFIL 

GDAGVGKSMLLQRLQSLWATGRLDAGVKFFFH 

FRCRMFSCFKESDRLCLQDLLFKHYCYPERDPEE 

VFAFLLRFPHVALFTFDGLDELHSDLDLSRVPDS 

SCPWEPAHPLVLLANLLSGKLLKGASKLLTART 

G IE VPRQFLRKK VLLRGFSPSHLRA Y ARRMFP ER 

ALQDRLLSQLEANPNLCSLCSVPLFCWIIFRCFQH 

FRAAFEGSPQLPDCTMTLTDVFLLVTEVHLNRM 

QPSSLVQRNTRSPVETLHAGRDTLCSLGQVAHR 

GMEKSLFVFTQEEVQASGLQERDMQLGFLRALP 

ELGPGGDQQSYEFFHLTLQAFFTAFFLVLDDRVG 

TQELLRFFQEWMPPAGAATTSCYPPFLPFQCLQG 

SGPAREDLFKNKDHFQFTNLFLCGLLSKAKQKLL 

RHLVPAAALRRKRKALWAHLFSSLRGYLNSLPR 

VQVESFNQVQAMPTFIWMLRCIYETQSQKVGQL 

AARGICANYLKLTYCNACSADCSALSFVLHHFP 

KRLALDLDNNNLNDYGVRELQPCFSRLTVLRLS 

VNQITDGGVKVLSEELTKYKIVTYLGLYKNQITD 

VUAKY V 1 l^LDbCKOLTriLl^GKJmlTSEGGKY 

LALAVKNSKSISEVGMWGNQVGDEGAKAFAEA 

LRNHPSLTTLSLASNGISTEGGKSLARALQQNTSL 

EILWLTQNELNDEVAESLAEMLKVNQTLKHLWL 

IQNQITAKGTAQLADALQSNTGITEICLNGNLIKP 

EEAKVYEDEKRIICF 


3120 


A 


43 


1004 


QLWGFAAGSDSRPAMGCDGGTIPKRHELVKGPK 
KVEKVDKDAELVAQWNYCTLSQEILRRPIVACE 
LGRLYNKDAVIEFLLDKSAEKALGKAASHIKSIK 
NYTELKLSDNPAWEGDKGNTKGDKHDDLQRAR 

r AUr V V Ol-rEiVlJN LjKxltvr LrLKLLUL V r biSKAL>I^bl 

KAEVCHTCGAAFQEDDVIVLNGTKEDVDVLKTR 

MEERRLRAKLEKKTKKPKAAESVSKPDVSEEAP 

GPSKVKTGKPEEASLDSREKKTNLAPKSTAMNE 

SSSGKAGKPPCGATKRSIADSEESEAYKSLFTTHS 

SAKRSKEESAHWVTHTSYCF 


3121 


A 


3 


1490 


HASGPTRPVSWSFHKXKTMBCHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYTDETVNSNIPTNLR 

V ljt\oli^E>iNiji\i3l^V^JSJUliol^ V o/\V^IVlli Y 1 rt_> I V o 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QKEANKYQISVNKYRGTAGNALMDGASQLMGE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Giutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 
EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 
AKHGTDDGVVWMNWGSWYSMKKMSMKIRP 
FFPQQ 


3122 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKI-ILLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYIDETVNSN1PTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEURKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DP YKQGFGN V ATNTDGKNYCGLPGE Y WLGNDK 

lo^JL>lKMUrlbLLlcMliUWK.OJJKVKAHYO IV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFF ST YDRDND G WLTSDPRKQC SK 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3123 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYIDETVNSNEPTNLR 

VLRS1LENLRSKIQKLESDVSAQMEYCRTPCTVS 

CN1PVVSGKECEEI1RKGGETSEMYLTQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

l^LiKiVlUr icLLlnJVlriUWKuUKVJsTViiY 1 V 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3124 


A 


■j 


j ft 


RVTir*T7VT T RCPT AT TJWT QT T\/T> T> t>Ct> X> \ 7~DT> \ ADD r 

l\. V ULtr V Li^KoKJjAl^K VV-Loil V KJvr MCK. V rKMrKU 

SRSRTSRMAPPASRAPQMRAAPRPAPVAQPPAA 

APPSAVGSSAAAPRQPGLMAQMATTAAGVAVG 

SAVGHTLGHAITGGFSGGSNAEPARPDITYQEPQ 

GTQPAQQQQPCLYEIKQFLECAQNQGDIKLCEGF 

NEVLKQCRLANGLA 


3125 


A 


_> 


j / 1 


vjtin c> i JNxlKo W\ A Yri Mdriby rlor Y LrV^o YMN ooAA 

AQTRGDDTDQQKTTVIENGEIRFNGKGKKERKPR 

TIYSSLQLQALNHRFQQTQYLaLPERAELAASLG 

LTQTQVK1WFQNKRSKFKKLLKQGSNPHESDPL 

QGSAALSPRSPALPPVWDVSASAKGVSMPPNSY 

MPGYSHWYSSPHQDTMQRPQMM 


3126 


A 


43 


5377 


LSVFFPIPVDGRDRGSNPSLESTSSELSTSTSEGSL 
SAMSGRNELHSRLHPHPOSST TPMMF^PPF^T T A<? 

UiUUU\Jiu iL-'l-'l IvJlvljLiJ. X XX ^ it 1 1 jll ATJL1VJLX Ul X wOiUUnw 

CILRGNFAEAHQVLFTFNLKSSPSSGELMFMERY 
QEVIQELAQVEHKIENQNSDAGSSTIRRTGSGRST 
LQAIGSAAAAGMVFYSISDVTDKLLNTSGDPIPM 
LQEDFWISTALVEPTAPLREVLEDLSPPAMAAFD 
LACSQCQLWKTCKQLLETAERRLNSSLERRGRRI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=PhenyIalanine, G=GIycine, H=Histidine, 
I=Isoleucine, KHLysine, L=Leucine, MNVlethioninc, 
N=Asparaglne, P=Proline, Q=GIutamine, R=Arginine, S=Scrinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X-Unknown, *=Stop codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion 










DHVLLNADGIRGFPVVLQQISKSLNYLLMSASQT 

KSESVEEKGGGPPRCSITELLQMCWPSLSEDCVA 

SHTTLSQQLDQVLQSLREALELPEPRTPPLSSLVE 

QAAQKAPEAEAHPVQIQTQLLQKNLGKQTPSGS 

RQMDYLGTFFSYCSTLAAVLLQSLSSEPDHVEVK 

VGNPFVLLQQSSSQLVSHLLFERQVPPERLAALL 

AQENLSLSVPQVTVSCCCEPLALCSSRQSQQTSSL 

LTRLGTLAQLHASHCLDDLPLSTPSSPRTTENPTL 

ERKPYSSPRDSSLPALTSSALAFLKSRSKLLATVA 

CLGASPRLKVSKPSLSWKELRGRREVPLAAEQV 

ARECERLLEQFPLFEAFLLAAWEPLRGSLQQGQS 

LAVNLCGWASLSTVLLGLHSPIALDVLSEAFEES 

LVARDWSRALQLTEVYGRDVDDLSSIKDAVLSC 

AVACDKEGWQYLFPVKDASLRSRLALQFVDRW 

PLESCLEILAYCISDTAVQEGLKCELQRKLAELQ 

VYQBQLGLQSPPVWCDWQTLRSCCVEDPSTVMN 

MILEAQEYELCEEWGCLYPIPREHLISLHQKHLL 

HLLERRDHDKALQLLRRIPDPTMCLEVTEQSLDQ 

HTSLATSHFLANYLTTHFYGQLTAVRHREIQALY 

VGSKILLTLPEQHRASYSHLSSNPLFMLEQLLMN 

MKVDWATVAVQTLQQLLVGQEIGFTMDEVDSL 

LSRYAEKALDFPYPQREKRSDSVIHLQEIVHQAA 

DPETLPRSPSAEFSPAAPPG1SSIHSPSLRERSFPPT 

QPSQEFVPPATPPARHQWVPDETESICMVCCREH 

FTMFNRRHHCRRCGRLVCSSCSTKKMVVEGCRE 

NPARVCDQCYSYCNKDVPEEPSEKPEALDSSKSE 

SPPYSFWRVPKADEVEWILDLKEEENELVRSEF 

YYEQAPSASLCIAILNLHRDSLACGHQLIEHCCRL 

SKGLTNPEVDAGLLTDIMKQLLFSAKMMFVKAG 

QSQDLALCDSYISKVDVLNILVAAAYRHVPSLDQ 

ILQPAAVTRLRNQLLEAEYYQLGVEVSTKTGLDT 

TGAWHAWGMACLKAGNLTAAREICFSRCLKPPF 

DLNQLNHGSRLVQDVVEYLESTVRPFVSLQDDD 

YFATLRELEATLRTQSLSLAVIPEGKIMNNTYYQ 

E CI , FYLHN YSTNL A 1 1 S F YVRH S C LRE ALLHLLNK 

ESPPEWffiGIFQPSYKSGKLHTLENLLESIDPTLES 

WGKYLIAACQHLQKXWYHILYELQQFMKDQV 

RAAMTCIRFFSHKAKSYTELGEKLSWLLKAKDH 

LKIYLQETSRSSGRKKTTFFRKKMTAADVSRHM 

NTLQLQMEVTRFLHRCESAGTSQITTLPLPTLFG 

IN JNiilVlbJVllJ V AtK VMLuCjKN VblXjFGIAFRVLQ 

DFQLDAAMTY CRAARQLVEKEKYSEIQQLLKC V 

SESGMAAKSDGDTILLNCLEAFKRIPPQCCFCSA 

QELEGLIQAIHNDDNKVRAYLICCKLRSAYLIAV 

KQEHSRATALVQQVQQAAKSSGDAVVQDICAQ 

WLLTSHPRGAHGPGSRK 


3127 


A 


467 


1259 


HLGPPLAWIPAASLTSTKGEFGVEDDRPARGPPP 
PKSEEASWSESGVSSSSGDGPFAGGEVDKRLHQL 
K 1 QLATLTSSLATVTQEKSRMEAS YLADKKKMK 

ODT FD A 5*tsTK A FFFR ART FfTFT TCCil OFOTAFTK" A 

RLITQQHDRAQEQSDHALMLRELQKLLQEERTQ 
RQDLELRLEETREALAGRAYAAEQMEGFELQTK 
QLTREVEELKSELQAIRDEKNQPDPRLQELQEEA 
ARLKSHFQAQLQQEMRKVIIHISFKHQPLT 


3128 


A 


1854 


798 


A SGSPAPS S S S AMAAACGPG A AG YCLLLGLHLFL 



259 



WO 01/57190 PCT/US01/04098 



SEQW 
NO: 


Method 


Predicted 
beginning 

UUCICOUUC 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
iuid lion 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, l>=Aspartic Acid, 
E==Glutamic Acid, F=PhenylaIanine, OGlycine, HMHlstidine, 
I=lsoJcucine, K=JLysiiie, L=Leuciae, M—Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosinc, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LTAGPALGWNDPDRMLLRDVKALTLHYDRYTT 

SRRLDPIPQLKCVGGTAGCDSYTPKVIQCQNKG 

WDGYDVQWECKTDLDIAYKFGKTWSCEGYES 

SEDQYVLRGSCGLEYNLDYTELGLQKLKESGKQ 

HGFASFSDYYYKWSSADSCNMSGLIT1VVLLG1A 

FVVYKLFLSDGQYSPPPYSEYPPFSHRYQRFTNS 

AGPPPPGFKSEFTGPQNTGHGATSGFGSAFTGQQ 

GYENSGPGFWTGLGTGGiLGYLFGSNRAATPFSD 

SWYYPSYPPS YPGTWNRA YSPLHGGSGS YS VCS 

NSDTKTRTA S G YGGTRRR 


3129 


A 


2340 


1192 


ELARRPKQQSSEKSRNMIRNWLTiFlLFPLKLVEK 

CESSVSLTVPPVVKLENGSSTNVSLTLRPPLNATL 

VITFEITFRSKNmLELPDEVVVPPGVTNSSFQVT 

SQNVGQLTVYLHGNHSNQTGPRIRFLVIRSSA1S11 

NQVIGWIYFVAWSISFYPQVIMNWRRKSVIGLSF 

DFVALNLTGFVAYSVFN1GLLWVPYIKEQFLLKY 

PNGVKPVNSNDVFFSLHAVVLTLIIIVQCCLYERG 

GQRVSWPAIGFLVLAWLFAFVTMIVAAVGVITW 

LQFLFCFS YUCLA VTL VK YFPQA YMNF Y YKSTEG 

WSIGNVLLDFTGGSFSLLQMFLQSYNNDQWTLIF 

GDPTKFGLGVFSIVFDVVFFIQHFCLYRKRPGYD 

QLN 


3130 


A 


31 


2026 


CWWPPLLPQLEPEPPPLRPRVAASQGGGMLGKG 

VVGGGGGTKAPKPSFVSYVRPEEIHTNEKEVTEK 

EVTLHLLPGEQLLCEASTVLKYVQEDSCQHGVY 

GRLVCTDFKIAFLGDDESALDNDETQFKNKVIGE 

ND1TLHCVDQIYGVFDEKKKTLFGQLKKYPEKLII 

HCKDLRVFQFCLRYTKEEEVKR1VSGUHHTQAP 

KLLKRLFLFSYATAAQNNTVTDPKNHTVMFDTL 

KDWCWELERTKGNMKYKAVSVNEGYKVCERL 

PAYFVVPTPLPEENVQRPQGHGEPIWCWSCHNGS 

ALLKMSALPKEQDDGILQIQKSFLDGIYKTIHRPP 

YEIVKTEDLSSNFLSLQEIQTAYSKFKQLFLIDNST 

EFWDTDIKWFSLLESSSWLDIIRRCLKKAIEITEC 

MEAQNMNVLLLEENASDLCCL1SSLVQLMMDPH 

CRTRIGFQSLIQKEWVMGGHCFLDRCNHLRQND 

KEEHQRQL SLPLTQSKS SPKRGFFREETDHLIKNL 

LGKRISKLINSSDELQDNFREFYDSWHSKSTDYH 

GLLLPfflEGPEIKVWAQRYLRWIPEAQILGGGQV 

ATLSKLLEMMEEVQSLQEKIDERHHSQQAPQAE 

APCLLRNS ARLSSLFPFALLQRHS SKP VLPTSG W 

KALGDEDDLAKREDEFVDLGDV 


3131 


A 


126 


965 


QSRSRPRREGVGTGSRAVLCILATCGSKMSD1GD 

WFRSIPAITRYWFAATVAVPLVGKLGLISPAYLF 

LWPEAFLYRFQIWRPITATFYFPVGPGTGFLYLV 

NL YFLYQYSTRLETGAFDGRP A D YLFMLLFN WI 

CIVITGLAMDMQLLMIPL1MSVLYVWAQLNRDM 

IVSFWFGTRFKACYLPWV1LGFNYUGGSVINELIG 

NLVGHLYFFLMFRYPMDLGGRNFLSTPQFLYRW 

LPSRRGGVSGFGVPPASMRRAADQNGGGGRHN 

WGQGFRLGDQ 


3132 


A 


2 


350 


FVAGWRALTAPSTSARLRAFGWQAAARLLVFG 
ARGVGLGSGAPGSLPCYLRMDALALLGGLVNV 
ARLPERWGPGRFDYWGNSHQIMHLLSVGSILQL 
HAGVVPDLLWAAHHACPRD 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyl alanine, G=Glycine, H=Histidine, 
I^Isoleucine, K=Lysine, L^Leucine, iM=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=^top codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 


3133 


A 


1 


2921 


MTCFKGQKGEQRSHAFEANKDHKAKVPSPNLYS 

QLNALQFTVDERSILWLNQFLLDLKQSLNQFMA 

VYKLNDNSKSDEHVDVRVDGLMLKFVTPSEVKS 

ECHQDQPRA1S1QSSEM1ATNTRHCPNCRHSDLEA 

LFQDFKDCDFFSKTYTSFPKSCDNFNLLHPIFQRH 

AHEQDTKMHEIYKGNITPQLNKNTLKTSAATDV 

WAVYFSQFWIDYEGMKSGKGRPISFVDSFPLSIW 

ICQPTRYAESQKEPQTCNQVSLNTSQSESSDLAG 

RLKRKKLLKEYYSTESEPLTNGGQKPSSSDTFFR 

FSPSSSEADIHLLVHVHKHVSMQINHYQYLLLLF 

LHESLILLSENLRKDVEAVTGSPASQTSICIGILLR 

SAELALLLHPVDQANTLKSPVSESVSPWPDYLP 

TENGDFLSSKRKQISRDINRIRSVTVNHMSDNRS 

MSVDLSHIPLKDPLLFKSASDTNLQICGISFMDYL 

SDKHLGKJSEDESSGLVYXSGSGEIGSETSDKKDS 

FYTDSSSVLNYREDSNILSFDSDGNQNILSSTLTS 

KGNETIESIFKAEDLLPEAASLSENLDISKEETPPV 

RTLKSQSSLSGKPKERCPPNLAPLCVSYKNMKRS 

SSQMSLDTISLDSMILEEQLLESDGSDSHMFLEKG 

NKKNSTTNYRGTAESVNAGANLQNYGETSPDAI 

STNSEGAQENHDDLMSWVFKITGVNGEIDTRGE 

DTEICLQVNQVTPDQLGNISLRHYLCNRPVGSDQ 

KAVEHSKSSPEISLRFESGPGAVIHSLLAEKNGFL * 

nPT-TTPAIF^TFRT TQQT A/TMTPlT-TTTT tmCT\/ A "r\/N>fD!\/t 
^LniJUN ro l JurJL* 1 ooi^iVliNl^nrLiriJJxi 1 VA 1 VJVLrlYl 

KIQVSNTKINLKDDSPRSSTVSLEPAPVTVHIDHL 

VVERSDDGSFHIRDSHMLNTGNDLKENVKSDSV 

LLTSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEFSFDFTREQLMEENESLKQELAKAKMALAE 

AHLEFCDALLHHIKKMTVE 


3134 


A 


9 


1579 


EEEGLSGGGPRVPCSLWGKQTMDYDFKAKLAA 

ERERVEDLFEYEGCKVGRGTYGHVYKARRKDG 

KDEKEYALKQIEGTGISMSACREIALLRELKHPN 

VIALQKVFLSHSDRKVWLLFDYAEHDLWHUKFH 

RASKANKKPMQLPRSMVKSLLYQILDGIHYLHA 

NWVLHRDLKPANILVMGEGPERGRVKIADMGF 

ARLFNSPLKPLADLDPVVVTFWYRAPELLLGAR 

HYTKAIDIWA1GC1FAELLTSEPIFHCRQEDIKTSN 

PFHHDQLDRIFSVMGFPADKDWEDIRKMPEYPT 

LQKDFRRTTYANSSLIKYMEKHKVKPDSKVFLL 
1 OKI T TMDPTTCRITWOAT OF>P VPOP HPT PTI nv 

FAGCQIPYPKREFLNEDDPEEKGDKNQQQQQNQ 

HQQPTAPPQQAAAPPQAPPPQQNSTQTNGTAGG 

AGAGVGGTGAGLQHSQDSSLNQVPPNKKPRLGP 

SGANSGGPVMPSDYQHSSSRLNYQSSVQGSSQS 

QSTLGYSSSSQQSSQYHPSHQAHRY 


3135 


A 


3 


1111 


ERKMAEPPSPVHCVAAAAPTATVSEKEPFGKLQ 

LSSRDPPGSLSAKKVRTEEKKAPRRVNGEGGSG 

GNSRQLQPPAAPSPQSYGSPASWSFAPLSAAPSPS 

SSRSSFSFSAGTAVPSSASASLSQPGPRKLLVPPTL 

LHAQPHHLLLPAAAAAASANAKSRRPKEKREKE 

RRRHGLGGAREAGGASREENGEVKPLPRDKDCD 

KJKERDKEKEREKKKHKVMNEIKKENGEVKILL 

KSGKEKPKTMEDLQIKKVKO^KKKKHKENEKR 

KRPKMYSKSIQTIC SGLLTDVEDQAAKGILNDNI 

KDWGKNLDTKNYDSKIPENSEFPFVSLKEPRVQ 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

locution 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G!utaniic Acid, F=Phenylalnnine, OGIycine, H=Histtdine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N = Asparagine, P = ProIine, Q = G»lutaniine, R = Arginine, S == Serine, 
T=Threonine, V=VaIinc, W-Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










NNLKRLDTLEFKQLIHIEHQPNGGASVIHCLQ 


3136 


A 


1442 


682 


TAAMSIFTPTNQIRLTNVAVVRMKRAGKRFEIAC 
YKNKVVGWRSGVEKDLDEVLQTHSVFVNVSKG 

KERHTQLEQMFRDIATIVADKC\WETKRPYTVI 

LIERAMKDIHYSVKTNKSTKQQALEVTKQLKEK 

MKTERAHMRLRFrLPVNEGKKLKEKLKPLlXVIES 

EDYGQQLEIVCLIDPGCFREIDELIKKETKGKGSL 

EVLNLKDVEEGDEKFE 


3137 


A 


1 


3143 


MVEGKRHVLHGGRQERMRAKQKGKPLIKSSDL 

VRL1HYHHNSSPLHKQSSGPSSSPAAAAAPEKPG 

PKAAEVGDDFLGDFVVGERVWVNGVKPGWQY 

LGETQFAPGQWAGVVLDDPVGKNDGAVGGVR 

YFECPALQG1FTRPSKLTRQPTAEGSGSDAHSVES 

LTAQNLSLHSGTATPPLTSRVIPLRESVLNSSViCT 

GNESGSNLSDSGSVKKGEKDLRLGDRVLVGGTK 

TGVVRYVGETDFAKGEWCGVELDEPLGKNDGA 

VAGTRYFQCPPKFGLFAPIHKVIRIGFPSTSPAKA 

KKTKRMAMGVSALTHSPSSSSISSVSSVASSVGG 

RPSRSGLLTETSSRYARKISGTTALQEALICEKQQ 

HIEQLLAERDLERAEVAKATSHICEVEKEIALLK 

AQHEQYVAEAEEKLQRARLLVESVRKEKVDLSN 

QLEEERRKVEDLQFRVEEESITKGDLETQTQLEH 

ARIGEI.EQSLLLEKAQAERLLRELADNRLTTVAE 

KSRVLQLEEELTLRRGEIEELQQCLLHSGPPPPDH 

PDAAEILRLRERLLSASKEHQRESGVLRDKYEKA 

LKAYQAEVDKLRAANEKYAQEVAGLKDKVQQ 

ATSENMGLMDNWKSKLDSLASDHQKSLEDLKA 

TLNSGPGAQQKEIGELKAVMEGIKMEHQLELGN 

LQAKHDLETAMHVKEKEALREKLQEAQEELAG 

LQRHWRAQLEVQASQHRLELQEAQDQRRDAEL 

RVHELEKLDVEYRGQAQAIEFLKEQISLAEKKML 

DYERLQRAEAQGKQEVESLREKLLVAENRLQAV 

E ALCS SQHTHMIESNDISEETIRTKETVEGLQDKL 

NKRDKEVTALTSQTEMLRAQVSALESKCKSGEK 

fVTkAT I C A T7T CT\/CD VTtm A CT'AT \ri TO 

lvVlJAJ J Ll^KKJvLn.AJDLii J VoKJvlrlDAoCjQLVLlC) 

QELLRKERSLNELRVLLLEANRHSPGPERDLSRE 1 

VHKAEWRIKEQKLKDDIRGLREKLTGLDKEKSL 

SDQRRYSLIDPSSAPELLRLQHQLMSTEDALRDA 

LDQAQQVEKLMEAMRSCPDKAQTIGNSGSANGI 

HQQDKAQKQEDKH 


3138 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLSGALQKKRNSELSYRE1VKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGS1GVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAIIEDLLPASYFSTTLLGVQTDQRV 

T RT-TT TVOY1 PRT TYK*T 7 OPRnTPT QJ TTT T4WFr TAT? 

A S VVDIKLLLRI WDLFF YEGSRVLFQLTLGMLHL 

KJEEEL1QSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQVVRRRTQRRKSTTTALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPKNCS 
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SEOID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to Inst amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Grycine, H=Histidine, 
I=IsoIeucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glu taurine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

ysmeshqrdhenyvacsrshrrrakalldferh 

dddelgfrkndiitivsqkdehcwvgelnglrg 

wfpakfvevlderskeysiagddsvtegvtd.lv 

aagreverdfasvysrlvlcktfrldedgkvlt 
peellyravqsvnvthdavhaqmdvklrslicv 
glneqvlhlwlevlcsslptvekwyqpwsflrs 
pg wvqikcelrvlccf afslsqd welpakreaq 
qplkegvrdmlvkhhlfswdvdg 


3139 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLS.GALQKKRNSELSYREIVKNSS 

NDETIAAKQDEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPE1GYCQGTGMVAACLLLFLE 

EEDAFWMMSAHEDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEFtt)IELSLITLHWFLTAF 

ASVVDIKLLLRJWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRJKHLAYLIADQGQLLGA 

GTLTNLSQVVRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPKNCS 

VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDUTIVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPAiKALFEHGLKKPSLLGGACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQD WELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3140 


A 


1 


4939 


SAALGASLAIPRPGLPGVHGRGPGTLSGRAMEG 

AEPRARPERLAEAETRAADGGRLVEVQLSGGAP 

WGFTLKGGREHGEPLV1TKIEEGSKAAAVDKLL 

AGDErVGINDIGLSGFRQEAICLVKGSHKTLKLV 

VKRRSELGWRPHSWHATKFSDSHPELAASPFTST 

SGCPSWSGRHHASSSSHDLSSSWEQTNLQRTLD 

HFSSLGSVDSLDHPSSRLSVAKSNSSIDHLGSHSK 

RDSAYGSFSTSSSTPDHTLSKADTSSAENILYTVG 

LWEAPRQGGRQAQAAGDPQGSEEKLSCFPPRVP 

GDSGKGPRPEYNAEPKLAAPGRSNFGPVWYVPD 

KKKAPSSPPPPPPPLRSDSFAATKSHEKAQGPVFS 

EAAAAQHFTALAQAQPRGDRRPELTDRPWRSAH 

PGSLGKGSGGPGCPQEAHADGSWPPSKDGASSR 

LQASLSSSDVRFPQSPHSGRHPPLYSDHSPLCADS 

LGQEPGAASFQNDSPPQVRGLSSCDQKLGSGWQ 

ripppr^vonFiT f~\ a aht WA/'ir^'urDQrYTAT n at dot 

PPPTVGQSPRHHLPQPEGPPDARETGRCYPLDKG 
AEGCSAGAQEPPRASRAEKASQRLAASITWADG 1 
ESSRICPQETPLLHSLTQEGKRRPESSPEDSATRPP 
PFDAHVGKPTRRSDRFATTLRNEIQMHRAKLQK 
SRSTVALTAAGEAEDGTGRWRAGLGGGTQEGPL 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F^Pheny (alanine, G=GIycine, H=Histtdine, 
I-lsoleucine, K-Lysine, LHLeucine, M-Methionine, 
N=Asparagine, P=Proline, Q==Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyros»nc, 
X=Unknown, *=Stop codon, /"possible nucleotide deletion, 
^possible nucleotide insertion 










AGTYKDHLKEAQARVLRATSFKRRDLDPNPGDL 

YPESLEHRMGDPDTVPHFWEAGLAQPPSSTSGGP 

HPPRIGGRRRFTAEQKLKSYSEPEKMNEVGLTRG 

YSPHQHPRTSEDTVGTFADRWKFFEETSKPVPQR 

PAQKQALHG1PRDKPERPRTAGRTCEGTEPWSRT 

TSLGDSLNAHSAAEKAGTSDLPRRLGTFAEYQAS 

WKEQRKPLEARSSGRCHSADDILDVSLDPQERPQ 

HVHGRSRSSPSTDHYKQEASVELRRQAGDPGEP 

REELPSAVRAEEGQSTPRQADAQCREGSPGSQQ 

HPPSQKAPNPPTFSELSHCRGAPELPREGRGRAG 

TLPRD YRYSEESTPADLGPRAQSPG SPLHARGQD 

SWPVSSALLSKRPAPQRPPPPKREPRRYRATDGA 

PADAPVGVLGRPFPTPSPASLDVYVARLSLSHSPS 

VFSSAQPQDTPKATVCERGSQHVSGDASRPLPEA 

LLPPKQQHLRLQTATMETSRSPSPQFAPQKLTDK 

PPLL1QDEDSTRIERVMDNNTTVKMVPIKIVHSES 

QPEKESRQSLACPAEPPALPHGLEKDQIXTLSTSE 

QFYSRFCLYTRQGAEPEAPHRAQPAEPQPLGTQV 

PPEKDRCTSPPGLSYMKAKEKTVEDLKSEELARE 

IVGKDKSLADILDPSVKJKTTMDLMEGIFPKDEH 

LLEE AQQRRKLLPK1 PSPRSTEERKEEPS V PA A V S 

LATNSTYYSTSAPKAELLIKMKDLQEQQEHEEDS 

riQru r~\i_ri"\T qufvhct tcctcdvt ul'aucci r t? 
ObULJJrtUL/O V JsJs.^JbJLJUiMbKlvL^ VLKbAKh oLLfc, 

DVQANTVLGAEVEAIVKGVCKPSEFDKFRMFIG 

DLDKVVNLLLSLSGRLARVENALNNLDDGASPG 

DRQSLLEKQRVLIQQHEDAKELKENLDRRERIVF 

DILANYLSEESLADYEHFVKMKSALJIEQRELED 

KIHLGEEQLKCLLDSLQPERGK 


3141 


A 


97 


1894 


SPRGATMETPPLPPACTKQGHQKPLDSKDDNTE 

KHCPVTVNPWHMKKAFKVMNELRSQNLLCDVT 

IVAEDMEISAHRVVLAACSPYFHAMFTGEMSESR 

AXRVRIKEVT>GWTLRMLIDYVYTAEIQVTEENV 

QVLLPAAGLLQLQDVKKTCCEFLESQLHPVNCL 

GTRAFADMHACTDLLNKANTYAEQHFADVVLSE 

EFLNLGIEQVCSLISSDKLTISSEEKVFEAVIAWV \ 

NHDKDVRQEFMARLMEHVRLPLLPREYLVQRV 

EEEALVKNSSACKNYL1EAMKYHLLPTEQR1LMK 

SVRTRLRTPMNLPKLMVWGGQAPKAIRSAECY 

DFKEQRWHQVAELPSRRCRAGMVYLAGLVFAV 

GGFNGSLRVRTVDSYDPVKDQWTSVANMRDRR 

STLGAAVLNGLLYAVGGFDGSTGLSSVEAYNIKS 

JNJiWrrlV AJrlYLTN 1 ivKoo V \j V vj V VLjULLY A Vuu YD 

GASRQYLSTVECYNATTNEWTYIAEMSTRRSGA 

U VUV i-iININ J-fLr I /\ V OvJllX-'Uri JU V JKJVo VCV 1 XJiT 1 I IN 

AWRQVADMNMCRRNAGVCAVNGLLYVVGGD 

DGSCNLASVEYYNPTTOKWTWSSCMSTGRSYA 

GVTVIDKPL 


3142 


A 


1211 


1311 


FSNLTTEKVAHAKJEEM.SMHQMLDQTLLELNN 
M 


3143 


A 


1809 


1041 


SEELDREKKLKEDSPRKTPNKESGVPST PVSI T^T 

KEEPKEAKHPDSQSMEESKLKNDDRKTPVNWK 

DSRGTRVAVSSPMSQHQSYJQYLHAYPYPQMYD 

PSHPAYRAVSPVLMHSYPGAYLSPGFHYPVYGK 

MSGREETEKVNTSPSVNTKTTTESKALDLLQQH 

ANQYRSKSPAPVEKATAEREREAERERDRHSPFG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=G)ycine, H^HIstfdine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Gtu taurine, R=Arginine, S=Serine, 
T=Threonine, V— Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










QRHLHTHHHTHVGMGYPLIPGQYDPFQGLTSAA 
LVASQQVAAQASASGMFPGQRR 


3 1 AA 


A 


751 


OU'f 


QVQflTVT PiT T PVT TTPT QMNyfMT nHC; A rifYDnVDTJVC 

SVCVGREDDIKXSERMTAVVHDREWIFYHKGE 
YHAMDIRCYHSGGPLHLGDIEDFDGRPCrVCPW 
HKYKITLATGEGLYQSTNPKDPSAKPKWCSKGDC 
l^rvJrl l v I v JL/lNvjlN 1 1 v l l^oi\lc..r r r\.\^UoLJr i A. I \jUr 

KVIKSSS 


3145 


A 


2 


333 


RNSLLLPPLHLDNSTPAKMSCQQNQQQCQPPPK 
CPSPKCPPKSPVQCLPPASSGCAPSSGGCGPSSEG 
GCFLNHHRRHHRCRRQRPNSCDRGSGQQGGGS 
GCGHGSGGCC 


3146 


A 


3 


1151 


VCTALQEFGTRSTLLRCLDSGFRPGASRGLVGSW 

AAMESTLGAGIVIAEALQNQLAWLENVWLWITF 

LGDPKILFLFYFPAAYYASRRVGIAVLWISL1TEW 

LNLIFKWFLFGDRPFWWVHESGYYSQAPAQVHQ 

FPSSCETGPGSPSGHCMITGAALWPIMTALSSQV 

ATRARSRWVRVMPSLAYCTFLLAVGLSRIF1LAH 

r riiv VLAULl 1 OA VLvj WLM 1 r KV PMbKbLSr YO 

LTALALMLGTSLIYWTLFTLGLDLSWSISLAFKW 

CERPEWIHVDSRPFASLSRDSGAALGLGIALHSPC 

YAQVRRAQLGNGQKIACLVLAMGLLGPLDWLG 

HPPQISLFYIFNFLKYTLWPCLVLALVPWAVHMF 

SAQEAPPIHSS 


3147 


A 


1437 


594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMVAA 

ALGGHPLLGVSATLNSVLNSNAIBCNLPPPLGGAA 

GHPGSAVSAAPGDLYPGGNKYQTIDNYQPYPCAE 

Dhbuu I DbYLASrM/RGGDAGVQICLACRKRRKR 

CMRHAMCCPGNYCKNGICVS SDQNHFRGEIEETI 

TESFGNDHSTLDGYSRRTTLSSKMYHTKGQEGS 

VCLRSSDCASGLCCARHFWSKICKPVLKEGQVC 

TKHRRKGSHGLE1FQRCYCGEGLSCR1QKDHHQ 

ASNSSRLHTCQRH 


3148 


A 


1 


1562 


MSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLH 

TPKLEHLDRVLYEWFLGKRSEGVPVSGPMLIEK 

AKDFYEQMQLTEPCVFSGGWLWRFKARHG1KK 

LDASSEKQSADHQAAEQFCAFFRSLAAEHGLSA 

EQVYNADETGLFWRCLPNPTPEGGAVPGPKQGK 

DRLTVLMCANATGSHRLKPLAIGKCSGPRAFKGI 

QHLPVAYKAQGNAWVDKEIFSDWFHHIFVPSVR 

EHFRTIGLPED SKA VLLLDS SRAHPQE AEL V SSN 

VFTIFLPASVASLVQPMEQGIRRDFMRNFINPPVP 

LQGPHARYNMNDAIFSVACAWNAVPSHVFRRA 

W KiSX Wrov At A JUj i> ooccc JJc. AJbUr r V JKJrrilN Ivor 

AHILELVKEGSSCPGQLRQRQAAS WGVA GREAE 

GGRPPAATSPAEVVWSSEKTPKADQDGRGDPGE 

GEEVAWEQAAVAFDAVLRFAERQPCFSAQEVG 

QLRALRAVFRSQQQVRRRRGALGAVVKVEALQ 

EGPGGCGATAQSPLPCSSTAGDN 




A 1 




1 


V A V iviio I Ai J_> I ovj V Jri IN W 1 oolJKXKiYLL.ljllN liJiKKA 

PLSDEESTTGDCQHFGSQEFCVSSSFSKVELTAV 
GSGSNARGADPDGSATEKLGHKSEDKPDDPQPK 
MDYAGNVAEAEGLLVPLSSPGDGLKLPASD S A E 
ASNSRADCSWTPLNTQMSKQVDCSPAGVKALDS 
RQG VGEKNTFILA TLGTG VP VEGTLPL VTTNFSP 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=AIanine OCysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=Phenylalanine, Glycine, H=Histidine, 
I=Iso leucine, K=Lysine, L^Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glu famine, R=Arginine, S=Serine, 
"^Threonine, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possiblc nucleotide insertion 










LPAP1CPPAPSSASVPHSVPDAFQAPVPPSAPTLVL 

APVPTPVLAPMPASTPPAAPAPPSVPMPTPTPSSG 

PPSTPTLIPAFAPTPVPAPTPAPIFTPAPTPMPAATP 

AAIPTSAPIPASFSLSRVCFPAAQAPAMQKVPLSF 

QPGTVLTPSQPLVYIPPPSCGQPLSVATLPTTLGV 

SSTLTLPVLPSYLQDRCLPGVLASPELRSYPYAFS 

VARPLTSDSKLVSLEVNRLPCTSPSGSTTTQPAPD 

GVPGPLADTSLVTASAKVLPTPQPLLPAPSGSSAP 

PHPAKMPSGTEQQTEGTSVTFSPLKSPPQLEREM 

ASPPECSEMPLDLSSKSNRQKLPLPNQRKTPPMP 

VLTPVHTSSKALLSTVLSRSQRTTQAAGGNVTSC 

LGSTSSPFVIFPEIVRNGDPSTWVKNSTALISTIPG 

TYVG V ANPVPA SLLLNKDPNLGLNRDPRHLPKQ 

EPISIIDQGEPKGTGATCGKKGSQAGAEGQPSTV 

KRYTPARIAPGLPGCQTKELSLWKPTGPANIYPR 

CSVNGKPTSTQVLPVGWSPYHQASLLSIGISSAG 

QLTPSQGAPIRPTSVVSEFSGVPSLSSSEAVHGLP 

EGQPRPGGSFVPEQDPVTKNKTCRIAAKPYEEQV 

NPVLLTLSPQTGTLALSVQPSGGDIRMNQGPEES 

ESHLCSDSTPKMEGPQGACGLKLAGDTKPKNQV 

LATYMSHELVLATPQNLPKMPELPLLPHDSHPKE 

LILDVVPSSRRGSSTERPQLGSQVDLGRVKMEKV 

DGDVVFNLATCFRADGLPVAPQRGQAEVRAKA 

GQARVKQESVGVFACKNKWQPDDVTESLPPKK 

MKCGKEKDSEEQQLQPQAKAVVRSSHRPKCRIC 

LPSDPQESTKKSPRGASDSGKEHNGVRGKHKrlR 

KPTKPESQSPGKRADSHEEGSLEKKAKSSFRDF1P 

V VLSTRTRSQSDLKA RKQKTSSSQSLEHRLRNRN 

T T T P\TWr\riTQriQDXTnT7T DKTKTT CTJDAPT OvTCT? VT>C 
L»l_.JLrJN is. V KJKJ 1 o U o rJN ur L»r IN JNl^fciirAUi^fcNbJilvri* 

GKRKCKTKHMATVSEEAKGKGRWSQQKTRSPK 

SPTPVKPTEPCTPSKSRSASSEEASESPTARQ1PPE 

ARRLIVNKNAGETLLQRAARLGYKDVVLYCLQK 

DSEDVNHRDNAGYTALHEACSRGWTDILN1LLE 

HGA 


3150 


A 


3 


2795 


SLRMHNLSELVRQ1KFYYQETLQQL1MMSLPNVLI 

IGKNPFSEQGTEEVKKLLLLLLGCAVQCQKKEEF 

lERIQGLDFDTKAAVAAfflQEVTHNQENVFDLQ 

WMEVTDMSQEDIEPLLKNMALHLKRLIDERDEH 

SETIIELSEERDGLHFLPHASSSAQSPCGSPGMKR 

TESRQHLSVELADAKAKIRRLRQELEEKTEQLLD 

CKQELEQMEIELKRLQQENMNLLSDARSARMYR 

DELDALREKAVRVDKLESEVSRYKERLHDIEFY 

BLARVEELKEDNQVLLETKTMLEDQLEGTRARSD 

KLHELEKENLQLKAKLHDMEMERDMDRKKBBE 

LMEENMTLEMAQKQSMDESLHLGWELEQISRTS 

ELSEAPQKSLGHEVNELTSSRLLKLEMDENQSLTK 

TVEELRTTVD S VEGN ASKILKMEKENQRLSKK V 

EILENEIVQEKQSLQNCQNLSKDLMKEKAQLEKT 

IETLRENSERQTK1LEQENEHLNQTVSSLRQRSQIS 

AFARVKDrFKF7\TK17 HFSFKFTSSKT 9KTFFFKROT 

KKELEHYKEKGERAEELENELHHLEKENELLQK 

K1TNLKITCEK1EALEQENSELERENRKLKKTLDS 

FKNLTFQLESLEKENSQLDEENLELRRNVESLKC 

ASMKJV1AQLQLENKELESEKEQLKKGLELLKASF 

KKTERLEVSYQGLDffiNQRLQKTLENSNKKJQQL 
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SEQID 
NO; 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alauine C=Cysteine, D=Aspartlc Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleuctne, K= Lysine, L= Leu cine, M=Methionine, 
N=Asparagine, P^Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y^'iyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










ESELQDLEMENQTLQKNLEELKISSKRLEQLEKE 

TTLEENNVKIGNLEKENKTLSKEIGIYKESCVRLE 

ELEKENKELVKRATIDIKTLVTLREDLVSEKLKT 

QQMNNDLEKLTHELEK1GLNKERLLHDEQSTDD 

SRYKLLESKLESTLKKSLE1KEEKJAALEARLEES 

TNYNQQLRQELKTVKKK 


3151 


A 


2 


2515 


GFWLHLTLLGASLPAALGWMDPGTSRGPDVGV 

GESQAEEPRSFEVTRREGLSSHNELLASCGKKFC 

SRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSD 

GRFYENHCKLHRAACLLGKRJTVIHSKJDCFLKGD 

TCTMAGYARLKNVLLALQTRLQPLQEGDSRQDP 

ASQKRLLVESLFRDLDADGNGHLSSSELAQHVL 

KKQDLDEDLLGCSPGDLLRFDDYNSDSSLTLREF 

YMAFQWQLSLAPEDRVSVTTVTVGLSTVLTCA 

VHGDLRPPIIWICRNGLTLNFLDLEDINDFGEDDS 

LYITKVTTIHMGNYTCIIASGIIEQLFQTHVLQVN 

VPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRIT 

WLKNGVDVSTQMSKQLSLLANGSELHISSVRYE 

DTGAYTCIAKNEVGVDEDISSLFIEDSARKTLANI 

LWREEGLSVGNMFYVFSDDGIIVIHPVDCEIQRH 

LKPTEKIFMSYEEICPQREKNATQPCQWVSAVNV 

RNRYIYVAQPALSRVLVVDIQAHKVLQSIGVDPL 

PAKLSYDKSHDQVWVLSWGDVHKSRPSLQVITE 

ASTGQSQHLIRTPFAGVDDFF1PPTNLIINH1RFGFI 

FNKSDPA VHKVDLETMMPLKT1GLHHHGC VPQA 

MAH 1 rlLGG YFF1QCRQDSPASAARQLL VDSVTD 

SVLGPNGDVTGTPHTSPDGRFIVSAAADSPWLHV 

QEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQ 

YNIYAALHTEPDLLFLELSTGKVGMLKNLKEPPA 

GPAQPWGGTHRIMRJDSGLFGQYLLTPARESLFLI 

NGRQNTLRCEVSGIKGGTTVVWVGEV 


3152 


A 


1 


2645 


GAGWQVSLTGRWSPGREAGAGEVRQDPGSTAA 

SPSSCDADLSARMARGERRRRAVPAEGVRTAER 

AARGGPGRRDGRGGGPRSTAGGVALAVWLSL 

ALGMSGRWVLAWYRARRAVTLHSAPAVLPADS 

SSPAVAPDLFWGTYRPHVYFGMKTRSPKPLLTG 

LMWAQQGTTPGTPKLRHTCEQGDGVGPYGWEF 

HDGLSFGRQHIQDGALRLTTEFVKRPGGQHGGD 

WSWRVTVEPQDSGTSALPLVSLFFYWTDGKEV 

LLPEVGAKGQLKFISGHTSELGDFRFTLLPPTSPG 

DTAPKYGSYNVFWTSNPGLPLLTEMVKSRLNSW 

FQHRPPGASPERYLGLPGSLKWEDRGPSGQGQG 

QFLIQQVTLKIPISIEFVFESGSAQAGGNQALPRLA 

GSLLTQALESHAEGFRERFEKTFQLKEKGLSSGE 

QVLGQAALSGLLGGIGYFYGQGLVLPDIGVEGSE 

QKVDPALFPPVPLFTAVPSRSFFPRGFLWDEGFH 

QLWQRWDPSLTREALGHWLGLLNADGWIGRE 

QILGDEARARVPPEFLVQRAVHANPPTLLLPVAH 

Ml FVnDPDDT AFT RTfAl PRT T-I A \a/T?<5WT TTO^OA 

GPLPLSYRWRGRDPALPTLLNPKTLPSGLDDYPR 

ASHPSVTERHLDLRCWVALGARVLTRLAEHLGE 

AEVAAELGPLAASLEAAESLDELHWAPELGVFA 

DFGNHTKAVQLKPRPPQGLVRVVGRPQPQLQYV 

DALGYVSLFPLLLRLLDPTSSRLGPLLDTLADSRH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histldine, 
I=Isole urine, K=Lysine, L=Leucine, MNVlethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serlne, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LWSPFGLRSLAA SSSFYGQRNSEHDPPYWRGA V 
WLNVNYLALGALHHYGHLEGPHQARAAKLHGE 
LRANVVGNVWRQYQATGFLWEQYSDRDGRGM 
GCRPFHGWTSLVLLAMAEDY 


3153 


A 


1 


4312 


MVBKTDELPAAAPADSAREHGSQAGGKGRPGAA 

AVLLADLERDARQGECALPGAAMAGLAPLKPE 

ASRSSSPGPTGCIRARVAAEAGTRNPGNAGAELE 

SWLPCCHGHPETPEPRGGQLPTAPELPSVMLLNG 

DCPESLKKEAAAAEPPRENGLDEAGPGDETTGQ 

EVIVIQDTGFSVKILAPGIEPFSLQVSPQEMVQEIH 

QVLMDREDTCHRTCFSLHLDGNVLDHFSELRSV 

EGLQEGSVLRVVEEPYTVREARIHVRHVRDLLKS 

LDPSDAFNGVDCNSLSFLSVFTDGDLGDSGKRK 

KGLEMDPIDCTPPEYILPGSRERPLCPLQPQNRD 

WKPLQCLKVLTMSG WNPPPGNRKMHGDLM YLF 

VITAEDRQVSITASTRGFYLNQSTAYHFNPKPASP 

RFLSHSLVELLNQISPTFKKNFAVLQKKRVQRHP 

FERIATPFQVYSWTAPQAEHAMDCVRAEDAYTS 

RLGYEEHIPGQTRDWNEELQTTRELPRICNLPERL 

LRERAIFKVHSDFTAAATRGAMAVIDGNVMAIN 

PSEETKMQMFrWNNIFFSLGFDVRDHYKDFGGD 

VAAYVAPTNDLNGVRTYNAVDVEGLYTLGTVV 

VDYRGYRVTAQSIIPGILERDQEQSVIYGSTDFGK 

TVVSHPRYLELLERTSRPLKILRHQVLNDRDEEV 

ELCSSVECKGIIGNDGRHYILDLLRTFPPDLNFLP 

VPGEELPEECARAGFPRAHRHKLCCLRQELVDA 

FVEHRYLLFMKLAALQLMQQNASQLETPSSLEN 

GGPSSLESKSEDPPGQEAGSEEEGSSASGLAKVK 

ELAETIAADDGTDPRSREVIRNACKAVGSISSTAF 

DERFNPDIF SPG VRFPESCQDE VRDQKQLLICDA A 

AFLLSCQIPGLVKDCMEHAVLPVDGATLAEVMR 

QRG1NMRYLGKVLELVLRSPARHQLDHVFKJGIG 

ELITRSAKHIFKTYLQGVELSGLSAAISHFLNCFLS 

SYPNPVAHLPADELVSKKRNKRRKNRPPGAADN 

TAWAVMTPQELWKNICQEAKNYFDFDLECETV 

DQAVETYGLQKITLLREISLKTGIQVLLKEYSFDS 

RHKPAFTEEDVLNIFPVVKHVNPKASDAFHFFQS 

GQAKVQQGFLKEGCELINEALNLFNNVYGAMH 

VETCACLRLLARLHYIMGDYAEALSNQQKAVL 

MSERVMGTEHPNT1QEYMHLALYCFASSQLSTA 

LSLLYRARYLMLLVFGEDHPEMALLDNNIGLVL 

xlu V JVLc, i JJJLoJLJKJr JLJbrs ALA V £> 1 Is. Y HUr KALJv V AL 

SHHLVARVYESKAEFRSALQHEKEGYTrYKTQL 

GEDHEKTKESSEYLKCLTQQAVALQRTMNEIYR 

NGSSANIPPLKFTAPSMASVLEQLNVINGILF1PLS 

QICDLENLKAEVARRFIQLQEASRNRDRAEEPMA 

TEPAPAGAPGDLGSQPPAAKDPSPSVQG 


3154 


A 


416 


4082 


KFKLIKIMLLTLIILLPVVSKFSFVSLSAPQHWSCP 
EGTLAGNGNSTCVGPAPFLIFSHGNSIFRIDTEGT 

IN I liv^i-v V V UrtU YOV llyxxJr n I INJCISJvl i w v j^i^xuvv^ 

LLQRVFLNGSRQERVCNIEKNVSGMAINWINEEV 

IWSNQQEGIITVTDMKGNNSHILLSALKYPANVA 

VDPVERFIFWSSEVAGSLYRADLDGVGVKALLE 

TSEKITAVSLDVLDKRLFWIQYNREGSNSLICSCD 

YDGGSVmSKHPTQHNLFAMSLFGDRlFYSTWK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalaninc, G^GIycine, H=Histidine, 
I=Isoleucinc, K=Lysinc, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vnline, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *-Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










MKTIWIANKHTGKDMVRINLHSSFVPLGELKVV 

HPLAQPKAEDDTWEPEQKLCKLRKGNCS STVCG 

QDLQSHLCMCAEGYALSRDRKYCEGNDWKYCE 

DVNECAFWNHGCTLGCKNTPGSYYCTCPVGFVL 

LPDGKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSPDNGGCSQLCVPLSP 

VSWECDCFPGYDLQLDEKSCAASGPQPFLLFANS 

QDERHMHFDGTDYGTLLSQQMGMVYALDHDPV 

ENKlYFAHTALKWffiRANMDGSQRERLIEEGVD 

VPEGLAVDWIGRRFYWTDRGKSLTGRSDLNGKR 

SKITTIENISQPRGIAVHPMAKRLFWTDTGINPRIE 

SSSLQGLGRLV1ASSDLIWPSGITIDFLTDKLYWC 

DAKQSVIEMANLDGSKRRRLTQNDVGHPFAVA 

VFED Y V WFSD WAMPS VIRVNKRTGKDRVRLQG 

SMLKPSSLVVVHPLAKPGADPCLYQNGGCEHIC 

KKRLGTAWCSCREGFMKASDGKTCLALDGHQL 

LAGGEVDLKNQVTPLDILSKTRVSEDN1TESQHM 

LVAEIMVSDQDDCAPVGCSMYARCISEGEDATC 

QCLKGFAGDGKLCSDIDECEMG VPVCPPAS SKCI 

NTEGGYVCRCSEGYQGDGIHCLDIDECQLGVHS 

CGENASCTNTEGGYTCMCAGRLSEPGLICPDSTP 

PPHLREDDHHYSVRNSDSECPLSHDGYCLHDGV 

CMY1EALDKYACNCVVGYIGERCQYRDLKWWE 

L.Jvrl/\VjrlOV^^/^/IV V IV VAVLV V VLV MLiJLiLL.oL' WO 

AHYYRTQKLLSKNPKNPYEESSRDVRSRRPADT 
EDGMSSCPQPWFWIKEHQDLKNGGQPVAGED 
GQAADGSMQPTSWRQEPQLCGMGTEQGCW1PV 

OoL/ivUuorv^ v iVLC/ is. kj r nivur o ivjly i JLfJE>vjrLi V J^JNx irl 
SLLSANPLWQQRALDPPHQMELTQ 


3155 


A 


533 


212 


GTSG WY WERLAERRGRL WSREE AMATMENK VI 
CALVLVSMLALGTLAEAQTETCl^VAPRERQNCG 
FPG VTPSQC ANKGC CFDDTVRG VP WCF YPN TID 
VPPEEECEF 


3156 


A 


2 


1585 


PRVRAADVAAGAQAVVSAGMAKSNGENGPRAP 

AAGESLSGTRESLAQGPDAATTDELSSLGSDSEA 

NGFAERRIDKFGFIVGSQGAEGALEEVPLEVLRQ 

RESKWLDMLNNWDKWMAKKHKKIRLRCQKGI 

PPSLRGRAWQYLSGGKVKLQQNPGKFDELDMSP 

GDPKWLDVIERDLHRQFPFHEMFVSRGGHGQQD 

LFRVLKAYTLYRPEEGYCQAQAPIAAVLLMHMP 

AEQAFWCLVQICEKYLPGYYSEKLEAIQLDGEIL 

FSLLQKVSPVAHKHLSRQKIDPLLYMTEWFMCA 

FSRTLPWSSVLRVWDMFFCEGVKIIFRVGLVLLK 

HAT GSPFKVKArOffOYPTTPRT EST 

LVQEVVELPVTERQBEREHLLQLRRWQETRGELQ 

CRSPPRLHGAKAILDAEPGPRPALQPSPSIRLPLD 

APLPGSKAKPKPPKQAQKEQRKQMKGRGQLEKP 

PAPNQAMWAAAGDACPPQHVPPKDSAPKDSAP 

QDLAPQVSAHHRSQESLTSQESEDTYL 


3157 


A 


3 


601 


SSAMGSRSSH^VIPDGDSIRRETGFSOAST T RT H 

HRFRALDRNKKGYLSRMDLQQIGALAVNPLGDR 

IIESFFPDGSQRVDFPGFVRVLAHFRPVEDEDTET 

QDPKKPEPLNSRRNKLHYAFQLYDLDRDGKISR 

HEMLQVLRLMVGVQVTEEQLENIADRTVQEAD 

EDGDGAVSFVEFTKSLEKMDVEHKMS1R1LK 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine C-Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F-Phcnylalaninc, G»G!ycine, H=Hisn'dine, 
I=Isoleucine, K=Lysinc, L=Leucine, M=Mcthionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V* Valine, W=Tryptophnn, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 


3158 


A 


2 


409 


ISSCPHTAYEGSMSTLSNFTQTLEDVFRR1FITYM 
DNWRQNTTAEQEALQAKVDAENFYYYILYLMV 
MIGMFSFIWAILVSTVKSKRREHSlvroPYHQYIVE 
DWQEKYKSQILNLEESKATLHENIGAAGFKMSP 


3159 


A 


3 


416 


PWGAAELDMGRRDAQLLAALLVLGLCALAGSE 

KPSPCQCSRLSPHNRTNCGFPGITSDQCFDNGCCF 

DSSVTGVPWCFHPLPKQESDQCVMEVSDRRNCG 

YPGISPEECASRKCCFSNFIFEVPWCFFPKSVEDC 

HY 


3160 


A 


179 


409 


ICPKTKILKMVYYPELFVWVSQEPFPNKDMEGRL 
PKGRLPVPKEVNRKKNDETNAASLTPLGSSELRS 
PRISYLHFF 


3161 


A 


UOJ 


1 1 X6 


T ^QTnm WA A ATA A AM<3T VTPFlftmUTI P\/T "KITA! 

IDGRRKIAFAITAIKGVGRRYAHVVLRKADIDLT 

KRAGELTEDEVERVITIMQNPRQYKTPDWFLNRQ 

KDVKDGKYSQVLANGLDNKLREDLERLKKIRA 

HRGLRHFWGLRVRGQHTKTTGRRGRTVGVSKK 

K 


3162 


A 


1 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWRVP 

GRLLLLLLPALCCLPGAARAAAAAAGAGNRAA 

VAVAVARADEAEAPFAGQNWLKSYGYLLPYDS 

RASALHSAKALQSAVSTMQQFYGIPVTGVLDQT 

TIEWMKKPRCGVPDHPHLSRRRRNKRYALTGQK 

WRQKHITYSIHNYTPKVGELDTRKAERQAFDVW 

QK VTPLTFEE VP YHEIKSDRKE ADIMTFF A SGFHG 

DSSPFDGEGGFLAHAYFPGPG1GGDTHFDSDEPW 

TLGNANHDGNDLFLVAVHELGHALGLEHSSDPS 

AIMAPFYQYMETHNFKLPQDDLQGIQKJYGPPAE 

PLEPTRPLPTLPVRRIHSPSERKHERQPRPPRPPLG 

DRPSTPGTKPNICDGNFNTVALFRGEMFVFKDR 

WFWRLRNNRVQEGYPMQIEQFWKGLPARIDAA 

YERADGRFVFFKGDKYWVFKEVTVEPGYPHSLG 

ft fr^n ppFfirnTAT pwFPvni^TvirpT< r rinpv r wp 

YSEERRATDPGYPKPITVWKGEPQAPQGAFISKE 

GYYTYFYKGRDYWKFDNQKLSVEPGYPRNILRD 

WMGCNQKEVERRKERRLPQDDVDIMVTINDVP 

GSVNAVAVVIPCILSLCILVLVYTIFQFKNKTGPQ 

PVTYYKRPVQEWV 


3163 


A 


1235 


2223 


SRLSLQFYVSFRRTGLFTCKLIVETFFRNYMNDSL 
RTOVFVRFQPET1ACACIYLAARALQIPLPTRPHW 
FLLFGTTEEEIQE1C1ETLRLYTRKKPNYELLEKEV 
EKRKVALQEAKLKAKGLNPDGTPALSTLGGFSP 

SKSPYNGVRKDSKRSRNSRSASRSRSRTRSRSRS 

HTPRRHYNNRRSRSGTYSSRSRSRSRSHSESPRR 

HHNHGSPHLKAKHTRDDLKSSKRHGHKRKKSRS 

RSQSKSRDHSDAAKKHRHERGPfflRDRRERSRSF 

ERSHKSKHHGGSRSGHGRHRR 


3164 


A 


3 


3274 


DCRLQAAMPTNFTVVPVEAHADGGGDETAERT 

EAPGTPEGPEPERPSPGDGNPRENSPFLNNVEVE 

QESFFEGKNMALFEEEMDSNPMVSSLLNi^ 

TNLSQGVVEHEEDEESRRREAKAPRMGTF1GVY 

LPCLQNILGVTLFLRLTWTVGVAGVLESFLIVAMC 

CTCTMLTAISMSAIATNGVVPAGGSYYMISRSLG 

PEFGGAVGLCFYLGTTFAGAMYILGTIEIFLTYISP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid T ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methiouine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










GAAIFQAEAAGGEAAAMLHNMRVYGTCTLVLM 

ALWFVGVKYVNKLALVFLACVVLSILAIYAGVI 

KS AFDPPDIP VCLLGNRTLS RRSFDA C VKA YGIH 

NNSATSALWGLFCNGSQPSAACDEYFIQNNVTEI 

QGIPGAASGVFLENLWSTYArlAGAFVEKKGVPS 

VPVAEESRASTLPYVLTD1AASFTLLVGIYFPSVT 

GIMAGSNRSGDLKDAQKSIPTGT1LA1VTTSF1YLS 

CIVLFGACIEGVVLRDKFGEALQGNLVIGMLAW 

PSPWVTVIGSFFSTCGAGLQTLTGAPRLLQAIARD 

GrVPFLQVFGHGKANGEPTWALLLTVLICETGILi 

ASLDSVAPILSMFFLMCYLFVNLACAVQTLLRTP 

NWRPRFKFYHWTLSFLGMSLCLALMFICSWYYA 

LSAMLIAGCIYKYIEYRGAEKEWGDGIRGLSLNA 

ARYALLRVEHGPPHTKNWRPQVLVMLNLDAEQ 

AMKHPRLLSFTSQLKAGKGLTIVGSVLEGTYLD 

KHMEAQRAEENIRSLMSTEKTKGFCQLVVSSSLR 

DGMSHLIQSAGLGGLBCHNTVLMAWPASWKQED 

NPFSWKNFVDTVRDTTAAHQALLVAKNVDSFPQ 

NQERFGGGHIDVWWIVHDGGMLMLLPFLLRQH 

KVWRKCRMRIFTVAQVDDNSIQMKKDLQMFLY 

TIT D IC A r\/C\n;CK J\7C\FTMC A UTVDDTT \ A\ A~C/^T> O 

rtLKlbAbVbV VblVIVbNLJxoAr 1 YcK 1 LMMbC^Ki!) 

QMLKQMQLSKNEQEREAQLIHDRNTASHTAAA 

ARTQAPPTPDKVQMTWTREKLIAEKYRSRDTSL 

SGFKDLFSMKPDQSNVRRMHTAVKLNGVVLNK 

SQDAQLVLLNMPGPPKNRQGDENYMEFLEVLTE 

GLNRVLLVRGGGREVITIYS 


3165 


A : 


3 


2681 


GRGARGG SG AG ALRGCRG YLQKLSGKGPSRGY 

RSRWFVFDARRCYLYYFKSPQDALPLGHLDIAD 

ACFSYQGPDEAAEPGTEPPAHFQVHSAGAVTVL 

KAPNRQLMTYWLQELQQKRWEYCNSLDMVKW 

DSRTSPTPGDFPKGLVARDNTDLIYPHPNASAEK 

ARNVLAVETVPGELVGEQAANQPAPGHPNSINF 

YSLKQWGNELKNSMSSFRPGRGHNDSRRTVFYT 

NEEWELLDPTPKDLEESIVQEEKJCKLTPEGNKGV 

TGSGFPFDFGRNPYKGKRPLKDIIGSYKNRHSSG 

DPSSEGTSGSGSVSIRKPASEMQLQVQSQQEELE 

QLKKDLSSQKELVRLLQQTVRSSQYDKYFTSSRL 

CEGVPKDTLELLHQKDDQILGLTSQLERFSLEKE 

SLQQEVRTLKSKVGELNEQLGMLMETIQAKDEV 

IDCLSEGEGNGPPPTVAPSSPSVVPVARDQLELDR 

LKDNLQG YKTQNKFLNKEILEL S ALRRNPERRER 

DLMARNSSLEAKLCQIESKYLILLQEMXTPVCSE 

DQGPTREVIAQLLEDALQVESQEQPEQAFVKPHL 

VSEYDIYGFRTVPEDDEEEKLVAKVRALDLKTL 

YLTENQE VSTG VK WENYF ASTVNREMMC SPEL 

KNL1RAGIPHEHRSKVWKWCVDRI-ITRICFKDNTE 

PGUFQTLLQKALEKQNPASKQIELDLLRTLPNNK 

T4VQrT>TQ"PriTrf"WT T5TVTVT T A pc\in>XTt>r^TriV'r , oriT XT 
Jtl I ov^r^ l oxjOxI^xvJ^xviN V J_»L./Vr o Wx\lNrJL>xLr I L.^Ux-/IN 

RLVAVALLYLEQEDAFWCLVTIVEVFMPRDYYT 
KTLLGSOVDORVFRDI MSFKT PR1 HGHFFOYKV 

xv x ljjljvjov^ v i-'v^xv v x xvJU'XjiTXOxjrvxjX ivx^ixvJiir-CA^ I xv V 

DYTLITFNWFLVVFVDSVVSDTLFKIWDSFLYEGP 
KVIFRFALALFKYKEEEILKLQDSMSIFKYLRYFT 
RTILDARSGTDAPTTWRKSGWS 


3166 


A 


10 


4070 


FPGPTIS SNSQL YRAS ALFETIRHE AQLSTD YKL S 
LFDLQTSSYQALQRVLVSLGHHDEALAVAERGR 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to Grst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I— Isoleucine, K=Lysine, L=Leucine, M=Methionine > 
N=Asparagine, P=Proline, QKJIutaminc, R=Arginine, S=Serine, 
T=Threoninc, V=Vaiine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










TRAFADLLVERQTGQQDSDPYSPVTIDQILEMVN 

GQRGLVLYYSLAAGYLYSWLLAPGAGIVKFHEH 

YLGENTVENSSDFQASSSVTLPTATGSALEQHIAS 

VREALGVESHYSRACASSETESEAGD1MDQQFEE 

MNNKLN S VTDPTGFLRM V RRNNLFNRSCQ S MTS 

LFSNTVSPTQDGTSSLPRRQSSFAKPPLRALYDLL 

IAPMEGGLMHSSGPVGRHRQLILVLEGELYLIPF 

ALLKGSSSNEYLYERFGLLAVPSIRSLSVQSKSHL 

RKNPPTYSSSTSMAAVIGNPKLPSAVMDRWLWG 

PMPSAEEEAYMVSELLGCQPLVGSVATKERVMS 

ALTQ AEC VHFATHIS WKLSALVLTPSMDGNP AS S 

KSSFGHPYTIPESLRVQDDASDGESISDCPPLQEL 

LLTAADVLDLQLPVKLVVLGSSQESNSKVAADG 

VIALTRAFLAAGAQCVLVSLWPVPVAAFKMFIH 

AFYSSLLNGLKASAALGEAMKVVQSSKAFSHPS 

NWAGFMLIGSDVKLNSPSSLIGQALTEILQHPER 

ARDALRVLLHLVEKSLQRIQNGQRNAMYTSQQS 

VENKVGGBPGWQALLTAVGFRLDPPTSGLPAAV 

FFPTSDPGDRLQQCSSTLQSLLGLPNPALQALCK 

LITASETGEQLISRAVKNMVGMLHQVLVQLQAG 

EKEQDLASAPIQVSISVQLWRLPGCHEFLAALGF 

VLCEVGQEEVILKTGKQANRRTVHFALQSLLSLF 

DSTELPKRLSLDSSSSLESLASAQSVSNALPLGYQ 

QPPFSPTGADSIASDAISVYSLSSIASSMSFVSKPE 

GGSEGGGPGGRQDHDRSKNAYLQRSTLPRSQLP 

PQTRPAGNKDEEEYEGFSIISNEPLATYQENRNTC 

FSPDHKQPQPGTAGGMRVSVSSKGSISTPNSPVK 

MTLIPSPNSPFQKVGKLASSDTGESDQSSTETDST 

VKSQEESNPKLDPQELAQKILEETQSHL1AVERLQ 

RSGGQVSKSNNPEDGVQAPSSTAVFRASETSAFS 

RPVLSHQKSQPSPVTVKPKPPARSSSLPKVSSGYS 

SPTTSEMSDCDSPSQHSGRPSPGCDSQTSQLDQPL 

CI^I VVD^QDVC A UlOfc r CDD"MA/rCl>QCrUACT) APCAD 

r rJLK I roor I oAJrUbiSjbr KINIVLoJr oourl^or AuoAr 

SPALSYSSAGSARSSPADAPDIDKLKMAAIDEKV 

QAVHNLKMFWQSTPQHSTGPMKIFRGAPGTMTS 

KRDVLSLLNLSPRPNKKEEGVDKLELKELSLQQH 

DGAPPKAPPNGHWRTETTSLGSLPLPAGPPATAP 

ARPLRLPSGNGYKFLSPGRFFPSSKC 


3167 


A 


1 


762 


AARRRQKGKEENMMMDLFETG S YFFYLDGENV 
TLQPLEVAEGSPLYPGSDGTLSPCQDQMPPEAGS 

SAPTDRRKAATLRERRRLKKINEAFEALKRRTVA 

NPNQRLPKVEILRSAISYIERLQDLLHRLDQQEK 

MQELGVDPFSYRPKQENLEGADFLRTCSSQWPS 

VSDHSRGLVITAKEGGASIDSSASSSLRCLSSIVDS 

ISSEERKLPCVFFWFK 


3168 


A 


701 


246 


TSRRVTMKFNPFVTSDRSKNRKRHFNAPSHVRR 
KIMSSPLSKELRQKYNVRSMPIRKDDEVQVVRG 
HYKGQQIGKVVQVYRKKYVIYIERVQREKANGT 

TVHVmTTP^T^WTTRT T£T TWnftKK'TT PPTf AlfQpri 
i v n v vjijljj. oxv v vn JKJL^i\JL<iJrwJJJKTvj\Ji^^ 

VGKEKGKYKEELIEKMQE 


3169 


A 


156 


3168 


GPGGAISLSVEAKAGADLLVKGKQARMDIYDTQ 
TLGWVFGGFMVVSAIGIFLVSTFSMKETSYEEA 
LANQRKEMAKTHHQKVEKKKKEKTVEKKGKT 
KKKEECTNGKIPDHDPAPNVTVLLREPVRAPAV 
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SEQIB 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutaniic Acid, F=Phenylalaninc, G=Gtycine, H=Histidlne, 
I^Isole urine, K=Lysine, L=Leucine, M=Methiouine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Arginine t S=Serine, 
T=*Threonine, V=Valine, W=Tryptophan, Y=»Tyrosine, 
X-Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










AVAPTPVQPPIIVAPVATVPAMPQEKLASSPKDK 

KKKEKKVAKVEPAVSSVVNSIQVLTSKAAILETA 

PKJSGRNTDVAQSPEAPKQEAPAKKKSGSKKKGP 

PDADGPLYLPYKTLVSTVGSMVFNEGEAQRLIEI 

LSEKAGIIQDTWHKATQKGDPVALLKRQLEEKEK 

LLATEQEDAAVAKSKLRELNKEMAAEKAKAAA 

GEAKVKKQLVAREQEITAVQARMQASYREHVK 

EVQQLQGKIRTLQEQLENGPNTQLARLQQENSIL 

RDALNQATSQVESKQNAELAKLRQELSKVSKEL 

VEKSEAVRQDEQQRJCALEAKAAAFEKQVLQLQ 

ASHRESEEALQKRLDEVSRELCHTQSSHASLRAD 

AEKAQEQQQQMAELHSKLQSSEAEVRSKCEELS 

GLHGQLQEARAENSQLTERJRSIEALLEAGQARD 

AQDVQASQAEADQQQTRLICELESQVSGLEKEAI 

ELREAVEQQKVKNNDLREKNWKAMEALATAEQ 

ACKEKLHSLTQAKEESEKQLCLIEAQTMEALLAL 

L PELS VL A QQrJYTE WLQDLKEKGPTLLKHPP AP 

AEPSSDLASKLREAEETQSTLQAECDQYRSILAET 

EGMLRDLQKSVEEEEQVWRAKVGAAEEELQKS 

RVTVKHLEEIVEKLKGELESSDQVREHTSHLEAE 

LEKHMAAASAECQNYAKEVAGLRQLLLESQSQL 

DAAKobAQKQoDhLALVRQQLSbMKSHVEDGDI 

AGAPASSPEAPPAEQDPVQLKTQLEWTEAJULEDE 

QTQRQKLTAEFEEAQTSACRLQEELEKLRTAGPL 

ESSETEEASQLKERLEKEKKLTSDLGRAATRLQE 

LLKTTQEQLAREKDTVIGsJLQEQLEKAEDGSSSK 

EGTSV 


3170 


A 


6730 


4027 


THASEKYSYGHLPTHSITAFPMVTIRISDRQRLIQ 

PYIHNYSWLLFAALALYSAHLASAEDVDGEICLD 

PQTRSSATTLRSQCMQLVGDCLMKAHQGKGLK 

ALALLGVLPDGDSSLEDHALPVTVPTGASEEQLE 

KKAVQGAELSEAGNGKRAVHEEIRPVDFKQRNK 

ADKGVSLSKDPSCQTQISDSPADASPPTGLPDAE 

DSEVSSQKPIEEKAVTPSPEQVFAECSQKR1LGLL 

AAMLPPLKS GPTVPLIDLEHVLPLMFQ VVISN AG 

HLNETYHLTLGLLGQLIIRLLPAEVDAAVIKVLSA 

KHNLFAAGD SSI VPDG WKTTHLLFSLGA VCLDS 

RVGLDWACSMAEILRSLNSAPLWRDVIATFTDH 

CIKQLPFQLKHTNIFTLLVLVGFPQVLCVGTRCV 

YMDNANEPHNVIILKHFTEKNRAVIVDVKTRKR 

KTVKDYQLVQKGGGQECGDSRAQLSQYSQHFA 

FIASHLLQSSMDSHCPEAVEATWVLSLALKGLY 1 

KTLKAHGFEEIRATFLQTDLLKLLVKKCSKGTGF 

SKTWLLRDLEELSIMLYSSKKEINALAEHGDLEL 

DERGDREEEVERP V SSPGDPEQKKLDPLEGLDEP 

TRICFLMAHDALNAPLH1LRAIYELQMKKTDYFF 

LEVQKRFDGDELTTDERJRSLAQRWQPSKSLRLE 

EQSAKAVDTDMIILPCLSRPARCDQATAESNPVT 

<~\VX TCCTTTQ'R'I ^nCVAFAPPCVCA ATT UVT7T yjf^V 

KlrJLLoo I JcioJtiJLA<|l^o I AJVv^KK5JvoAALi^rlJsJiLiN UK. 

SKRAVRDYLFRVNEATAVLYARKSnLASLLAEWP 

SHVPVSEDILELSGPAHMTYILDMFMQLEEKHE 

WEKWMQTELVLTHQVLPLPHRLPPVSASWSEA 

TCVAVQLPDRCECSKGRVTVSSPKDWASEELRG 

PERDFQLNQKALSPSSQFPSAEILRHIR 


3171 


A 


557 


89 


GTRAGPVKDREAFQRLNFLYQAAHCVLAQDPEN 



273 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=PhenylaJanine, G=Glycine, H=HistiUine, 
I=Isoleucine, K^Lysine, L=*Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=>Arginine, S=Seriue, 
'^Threonine, V=Va!ine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
^possible nucleotide insertion 










QALARFY CYTERTIAKRL VLRRDPSVKRTLCRGC 

SSLLVPGLTCTQRQRRCRGQRWTVQTCLTCQRS 

QRFLNDPGHLLWGDRPEAQLGSQADSKPLQPLP 


3172 


A 


2 


496 


FRRAGAGRGRRRGEVTSPLSPEPLAFQSLATSRR 

PEPQTTQTVRSSALPAPPASPMSQYAPSPDFKRA 

LDSSPEANTEDDKTEEDVPMPKNYLWLTIVSCFC 

PAYP1NIVALVFSIMSLNSYNDGDYEGARRLGRN 

AKWVA1ASII1GLLIIGISCAVHFTRNA 


3173 


A 


2 


4048 


FRSGGCRRRAWTSRWPQRRRSPESCEAPLSAPL 

WGPQRGLPGREPLRSRSASA1ALRTIGH1LALLLR 

LLHLGLGSGGCREDVPPSGRGKKEEKMKKHRRA 

LALVSCLFLCSLVWLPSWRVCCKESSSASASSYY 

SQDDNCALENEDVQFQKKDEREGPINAESLGKS 

GSNLPISPKEHKLKDDSIVDVQNTESKKLSPPVVE 

TLPTVDLHEESSNAVVDSETVENISSSSTSEITPIS 

KLDEIEKSGTIPIAKPSETEQSETDCDVGEALDAS 

APIEQPSFVSPPDSLVGQHIENVSSSHGKGKITKSE 

FESKVSASEQGGGDPKSALNASDNLKNESSDYT 

KPGDIDPTSVASPKDPEDIPTFDEWKKKVMEVEK 

EKSQSMHASSNGGSHATKKVQKNRNNYASVEC 

GAKILAANPEAKSTSAILTENMDLYMLNPCSTKI 

WFVTELCEPIQVKQLDIANYELFSSTPKDFLVSISD 

RYPTNKWIKLGTFHGRDERMVQSFPLDEQMYAK 

YVKMFIKYIKVELLSHFGSEHFCPLSL1RVFGTSM 

VEEYEE1ADSQYHSERQELFDEDYDYPLDYNTGE 

DKSSKNLLGSATNAILNMVNIAANILGAKTEDLT 

EGNKSISENATATAAPKMPESTPVSTPVPSPEYVT 

TEVHTHDMEPSTPDTPKESPIVQLVQEEEEEASPS 

TVTLLGSGEQEDESSPWFESETQIFCSELTTICCIS 

SFSEYIYKWCSVRVALYRQRSRTALSKGKDYLV 

LAQPPLLLPAESVDVSVT^QPLSGELENTNIEREAE 

TVVLGDLSSSMHQDDLVNHTVDAVELEPSHSQT 

LSQSLLLDITPEINPLPKIEVSESVEYEAGHIPSPVI 

PQESS VEIDNETEQKSESFS SIEKPSITYETNKVNE 

LMDNI1KEDVNSMQIFTBXSETIVPPINTATVPDN 

EDGEAKMNIADTAKQTLIS V VDSS SLPEVKEEEQ 

SPEDALLRGLQRTATDFYAELQNSTDLGYANGN 

LVHGSNQKESVFMRLNNRIKALEVNMSLSGRYL 

EELSQRYRKQMEEMQKAFNKTIVKLQNTSRIAE 

EQDQRQTEAIQLLQAQLTNMTQLVSNLSATVAE 

LKREVSDRQSYLVISLVLCVVLGLMLCMQRCRN 

TSQFDGDYISKLPKSNQYPSPKRCFSSYDDMNLK 

PPTQPPT TufPCTfQI CM Xl^Tf PVPtPXTFlT VTA/PPT T^TTCP 

EKKKKRCKYKIEKIETIKPEEPLHPIANGDIKGRK 
PFTNQRDFSNMGEVYHSS YKGPPSEG SSETSSQS 
EESYFCGISACTSLCNGQSQKTKTEKRALKRRRS 
KVQDQGKLIKTLIQTKSGSLPSLHDIIKGNKEITV 
GTFGVTAVSGHI 


J 1 / H 






HUUO 


R^P^in^l^ A WTP^Olf TPTTPPPVT OAPPPPP^T AP 

RMGADGETVVLKNMLIGVNLILLGSMIKPSECQL 
EVTTERVQRQSVEEEGGIANYNTSSKEQPWFNH 
VYMNVPLDNLCSSGLEASAEQEVSAEDETLAEY 
MGQTSDHESQVTFTHRINFPKKACPCASSAQVLQ 
ELLSRJEMLEREVSVLRJOQCN ANC CQES AATGQL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheny lala nine, (^Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V«Valine, W~Tryptophan, Y=Tyrosine, 
X=*Unknown, *=Stop cod on, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










DYIPHCSGHGNFSFESCGCICNEGWFGKNCSEPY 

CPLGCSSRGVCVDGQCICDSEYSGDDCSELRCPT 

DCSSRGLCVDGECVCEEPYTGEDCRELRCPGDCS 

GKGRCANGTCLCEEGYVGEDCGQRQCLNACSG 

RGQCEEGLCVCEEGYQGPDCSAVAPPEDLRVAG 

ISDRSEELEWDGPMAVTEYVISYQPTALGGLQLQ 

QRVPGDWSGVTITELEPGLTYNISVYAVISMLSL 

PITAKVATHLSTPQGLQFKTITETTVEVQWEPFSF 

SFDGWEISFEPKNNEGGVIAQVPSDVTSFNQTGLK 

PGEEYIVNVVALKEQARSPPTSA SVSTV1DGPTQI 

LVRDVSDTVAFVEWIPPRAKVDFILLKYGLVGGE 

GGRTTFRLQPPLSQYSVQALRPGSRYEVSVSAVR 

GTNESDSATTQFTTEIDAPKNLRVGSRTATSLDL 

EWDNSEAEVQEYKVVYITLAGEQYHEVLVPRGI 

GPTTRATLTDLVPGTEYGVGISAVMNSQQSVPAT 

MNARTELDSPRDLMVTASSETSISLIWTKASGPID 

HYRITFTPSSGIASEVTVPKDRTSYTLTDLEPGAE 

YnSVTAERGRQQSLESTVDAFTGFRPISHLHFSH 

VTSSSVNITWSDPSPPADRLILNYSPRDEEEEMME 

VSLDATKRHAVLMGLQPATEYIVNLVAVHGTVT 

SEPIVGSITTG1DPPKDIT1SNVTKDSVMVSWSPPV 

ASFDYYRVSYRPTQVGRLDSSVVPNTVTEFTITR 

LNPATEYEISLNSVRGREESERICTLVHTAMDNP 

VDLIATNITPTEALLQWKAPVGEVENYVIVLTHF 

AVAGETILVDGVSEEFRLVDLLPSTHYTATMYAT 

NGPLTSGTISTNFSTLLDPPANLTASEVTRQSALIS 

WQPPRAEIENYVLTYKSTDGSRKEL1VDAEDTWI 

RLEGLLENTDYTVLLQAAQDTTWSSITSTAFTTG 

GRVFPHPQDCAQHLMNGDTLSGVYPIFLNGELS 

QKLQVYCDMTTDGGGWIVFQRRQNGQTDFFRK 

W AD iK V Or UN V fcDEF WLGLDNIHRJTSQGRYEL 

RVDMRDGQEA AF AS YDRFS VED S RNL YKLRIG S 

YNGTAGDSLSYHQGRPFSTEDRDNDVAVTNCA 

MSYKGAWWYKNCHRTNLNGKYGESRHSQGIN 

WYHWKGHEFSIPFVEMKMRPYNHRLMAGRKRQ 

SLQF 


3175 


A 


2 


623 


RLQLPACPALSAAHPLALPSFSSQCHRAEARAAA 

AA I AJbU 1 MAovj V 1 VNJjbVlKVrNDMKVRKaST 

QEEIKKRKKAVLFCLSDDKRQIIVEEAKQILVGDI 

GDTVEDPYTSFVKLLPLNDCRYALYDATYETKE 

SKKEDLVFIFWAPESAPLKSKMIYASSKDAIKKK 

FTGIKHE WQ VNGLDDIKDRSTLGEKLG GNW V S 

LEGKPL 


3176 


A 


99 


1567 


PRGCWSSCLDAMFRLNSLSALAELAVGSRAVYH 

GGSQPIQIRRRLMMVAFLGASAVTASTGLLWKR 

MUESPPCVDNLKSDIGDKGKNKDEGDVCNHDEK 

KTADLAPHPEEKKXKRSGFRDRKVMEYENRIRA 

YSTPDKIFRYFATLKVISEPGEAEVFMTPEDFVRS 

ITPNEKQPEHLGLDQYIIKRFDGKTEiaSQEREKF 

IAFKMFDLNGDGEVDMEEFEQVQSIIRSQTSMG 

MRHRDRPTTGNTLKSGLCSALTTYFFGADLKGK 

LTIKNFLEFQRKLQHDVLKLEFERHDPVDGRITE 

RQFGGMLLAYSGVQSKXLTAMQRQLKKHFKEG 

KGLTFQEVENFFTFLKNINDVDTALSFYHMAGAS 



275 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GJutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I-lsoleucine, K«Lysine, LHLeucine, M» Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=Thrconinc, V=VaIinc, W=Tryptophan t Y=Tyrosine, 
X-Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LDKVTMQQVARTVAKVELSDHVCDWFALFDC 
DGNGELSNKEFVSIMKQRLMRGLEKPKDMGFTR 
LMOAMWKCAOETAWDFALPKO 


3177 


A 


182 


648 


LGVVGSGAAVGGRQAARGAALGRRPMAAVLG 
ALGATRRLLAALRGQSLGLAAMSSGTHRLTAEE 
RNQAILDLKAAGWSELSERDAIYKEFSFHNFNQA 
FGFMSRVALQ AEKMNHHPE WFN V YNK VQITLTS 
HDCGELTKKDVKLAKFIEKAAASV 


3178 




8 


612 


LRRPHLLHTPRAPTFRIRLGAHRGGSGELLENTM 

EAMENSMAQRSDLLELDCQLTRDRVVVVSHDE 

NLCRQSGLNRDVGSLDFEDLPLYKEKJLEVYFSPG 

HFAHGSDRRMVRLEDLFQRFPRTPMSVE1KGKN 

EELIREIAGLVRRYDRNEITIWASEKSSVMKKCK 


3179 


A 


88 


1496 


qetskmetlsfprynvaelvihrrnklltgadgkn 

ltkndlypnpkpevlhmiymralq1vyg1rlehf 

ymmpvnsevmyphlmegflpfsnlvthldsflpi 

crvndfetadilcpkakrtsrflsgiinfihfreac 

retymeflwqykssadkmqqlnaahqealmk 

lerldsvpveeqeefkqlsdgiqelqqslnqdfh 

qktivlqegnsqkksotsektkrlnelklsvvsl 

keiqeslktktvhdspeklknykje™ 

\IAPnc\A/DV , VT3Tvr , 'no\/r\r , T r>c /^r\i r:\rr\r \rr\wxr 
iN AIsA^tJ V V tSiv Y bl Y vjUo V LH^Lr oCl^Lb VC^LYv^KJv 

iqdlsdnreklasilkeslnledqtesdeselkkl 
kteensfkrlmivkkeklataqfkrnkkhedvk 
qykrtviedcnkvqekrgavyervttinheiqk1 
rlgiqqlkdaadreklksqeiflnlktalekyhd 
giekaaeds yakidekt aelkrjcmfkm st 


3180 


A 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLEVA 

WPLFIFLILISVRLSYPPYEQHECHFPNKAMPSAG 

TLPWVQGnCNANNPCFRYFIPGEAPGVVGNFNK 

SIVARLFSDARRLLLYSQKDTSMKDMRKVLRTL 

QQDCKSSSNLKLQDFLVDNETFSGFLYHNLSLPK 

SWDKMLRADVILHKVFLQGYQLHLTSLCNGSK 

SEEMIQLGDQEVSELCGLPREKLAAAERVLRSN 

MDELKPILRTLNSTSPFPSKELAEATKTLLHSLGT 

LAQELFSMRSWSDMRQEVMFLTNVNSSSSSTQI 

YQAVSRIVCGHPEGGGLKIKSLNWY^D>n^YKAL 

FGGNGTEEDAETFYDNSTTPYCNDLMKNLESSPL 

SRnWKALKPLLVGKILYTPDTPATRQVMAEVNK 

TFQELAVFHDLEGMWEELSPK1WTFMENSQEMD 

LVRMLLDSRDNDHFWEQQLDGLDWTAQDIVAF 

LAKHPEDVQSSNGSVYTWREAFNETNQAIRTISR 

FMECVNLNKLEPLATEVWLINKSMELLDERKPW 

AGIVFTGITPGSIELPHHVKYKIRMGIDNVERTNK 

IKDGYWDPGPRADPFEDMRYVWGGFAYLQDVV 

EQAIIRVLTGTEKKTGVYMQQMPYPCYVDDIFLR 

VMSRSMPLFMTLAWIYSVAVIIKG1VYEKEARLK 

ETMRIMGLDNSELWFSWFISSLIPLLVSAGLLVV1 

LKLGNLLPYSDPSVVFVFLSVFAVVTrLOCFLIST 

LFSRANLAAACGGIIYFTLYLPYVLCVAWQDYV 

GFTLIOFASLLSPVAFGFGCEYFALFEEQGIGVQW 

DNLFE^PVEEDGFNLTTSVSMMLFDTFLYGVMT 

WYIEAVFPGQYGIPRPWYFPCTKSYWFGEESDEK 

SHPGSNQKRISEICMEEEPTHLKLGVSIQNLVKVY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartlc Acid, 
E=Glutamic Acid, F-Pheny (alanine, G=Glycine, H-Histidine, 
I=lso leucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=linknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










RDGMKVAVDGLALNFYEGQITSFLGHNGAGKTT 

TMSILTGLFPPTSGTAYILGKDIRSEMSTIRQNLG 

VCPQHNVLFDMLTVEEHIWFYARLKGLSEKHVK 

AEMEQMALDVGLPSSKLKSKTSQLSGGMQRKLS 

VALAFVGGSKVVILDEPTAGVDPYSRRG1WELLL 

KYRQGRTULSTHHMDEADVLGDRIAIISHGKLCC 

VGSSLFLKNQLGTGYYLTLVKXDVESSLSSCRNS 

SSTVSYLKJCEDSVSQSSSDAGLGSDHESDTLTID 

VSAJSNLIRKHVSEARLVED1GHELTYVLPYEAA 

KEGAFVELFHEIDDRLSDLGISSYGISETTLEEIFL 

KVAEESGVDAETSDGTLPARRNRRAFGDKQSCL 

RPFTEDDAADPNDSDIDPESRETDLLSGMDGKGS 

YQVKGWKLTQQQFVALLWKRLLIARRSRKGFF 

AQIVLPAVFVCIALVFSLIVPPFGKYPSLELQPWM 

YNEQYTFVSNDAPEDTGTLELLNALTKDPGFGT 

RCMEGNPIPDTPCQAGEEEWTTAPVPQTIMDLFQ 

NGNWTMQNPSPACQCSSDKIKKMLPVCPPGAGG 

LPPPQRKQNTADILQDLTGRMSDYLVKTYVQIIA 

KSLKNKIWVNEFRYGGFSLGVSNTQALPPSQEV 

NDATKQMKKHLKLAKDSSADRFLNSLGRFMTG 

LDTRNNVKVWrTWKG\\^ISSFLNVINNAILRA 

NLQKGENPSHYGITAFNHPLNLTKQQLSEVAPM 

Tl^VDVLVSlCVIFAMSFVPASFVVFLIQERVSKA 

KHLQFISGVKPVIYWLSNFVWDMCNYVVPATLV 

I1IFICFQQKSYVSSTNLPVLALLLLLYGWSITPLM 

YPASFVFKIPSTAYWLTSVNLFIGINGSVATFVL 

ELFTDNKLNNINDILKSVFLIFPHFCLGRGLIDMV 

KNQAMADALERFGENRFVSPLSWDLVGRNLFA \ 

MAVEGVVFFLITVLIQYRFFIRPRPVNAKLSPLND 

EDEDVRRERQRILDGGGQNDILEIKELTKIYRRK 

RKPAVDRICVGIPPGECFGLLGVNGAGKSSTFKM 

LTGDTT VTRGD AFLNRNSIL SNIHE VHQNMG YCP 

QFDAITELLTGREHVEFFALLRGVPEKEVGKVGE 

WAIRKLGLVKYGEKYAGNYSGGNKRKLSTAMA 

LIGGPPVVFLDEPTrGMDPKARRFLWNCALSW 

KEGRSVvTTSHSMEECEALCTRMA^^ 

LGSVQHLKNRFGDGYTIVYRIAGSNPDLKPVQDF 

FGLAFPGSVPKEKHRNMLQYQLPSSLSSLARIFSI 

LSQSKKRLHIEDYSVSQTTLDQVFVNFAKDQSDD 

DHLKDLSLHKNQTVVDVAVLTSFLQDEKVICESY 

V 


3181 


A 


215 


1367 


PPATSQAALPEALSKGRETPRPATHPARSQDVRP 

LSCPFDFLRDNVEWSEEQAAAAERKVQENSIQR 

VCQEKQVDYEINAHKYWNDFYKIHENGFFKDR 

HWLFTEFPELAPSQNQNHLKDWFLENKSEVPEC 

R3STNEDGPGLIMEEQHKCSSKSLEHKTQTPPVEEN 

VTQKISDLEICADEFPGSSATYRILEVGCGVGNTV 

SRCFAFVHDLCDEEKSYPVPKGSLDnELIFVLSAI 

VPTYK'K/fmf AfNTRT C*T>T T TfPfVfiMVT T PTYVilPVTlM 

V I iJ JSJ^vlV^I^^ 11N I\J^oJt\J^l^J>ka O kJlVi V -UJLIVJL/ I VJJCv I JLJiVl 

AQLRFKKGQCLSGNFYVRGDGTRVYFFTQEELD 
TLFTTAGLEKVQNLVDRRLQVNRGKQLTMYRV 
WTQCKYCKPLLSSTS 


3182 


A 


3 


1289 


GSETQHLPRDPQHLPWDPQQHQDRRRPELFHAF 
ARDSAPPPSMVLAAETTSQQERLQAIAEKRKRQ 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaoine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I-Iso!eucine, K=Lysine, L=Leucine, M=M elk io nine, 
N=Asparagine t P=Proline, Q=G!utamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










AEIENKRRQLEDERRQLQHLKSKALRERWLLEG 

TPSSASEGDEDLRRQMQDDEQKTRLLEDSVSRLE 

KGIEVLERGDSAPAAAKENAAAPSPVRAPAPSPA 

KEERKTEVVMNSQQTPVGTPKDKRVSNTPLRTV 

DGSPMMKAAMYSVEITVEKDKVTGETRVLSSTT 

T \ PROP! PT G1K VYFDPTK VVHA VDOTAFMnTT-TP 

LSSSEVDELIHKADEVTLSEAGSTAGAAETRGAV 
EGAARTTPSRREITGVQAQPGEATSGPPGIQPGQE 
PPVTM1FMGYQNVEDEAETKKVLGLQDTITAEL 
WIEDAAEPKEPAPPNGSAAEPPTEAASREENQA 
GPEATTSDPQDLDMKKHRCKCC SIM 


3183 


A 


333 


1931 


IAPTGGSHSEIQKQLGSGGDSSSQRRAERRTEPRS 

APRPR WGRSARSPG AHKLPGPPRRRDPG A WARL 

EAAAAHRHSRGSMGRRMRGAAATAGLWLLAL 

GSLLAL WGGLLPPRTELPA SRPPEDRLPRRPARS 

GGPAPAPRFPLPPPLAWDARGGSLKTFRALLTLA 

AGADGPPRQSRSEPRWHVSARQPRPEESAAVHG 

GVFWSRGLEEQVPPGFSEAQAAAWLEAARGAR 

MVALERGGCGRSSNRLARFADGTRACVRYGINP 

EQIQGEALSYYLARLLGLQRHVPPLALARVEAR 

GAQWAQVQEELRAAHWTEGSVVSLTRWLPNLT 

DVVVPAPWRSEDGRLRPLRDAGGELANLSQAEL 

A/TVT VAWTHT TT ETWT TAWTTTYBT WCXTT VQ1 r\\irr\X3 
VLaLVI^W I JJJLJLLrU YL. 1 AINrJJxvL VoINLr oLl^WL/r 

RVMQRATSNLHRGPGGALVFLDNEAGLVHGYR 

VAGMWDKYNEPLLQSVCVFRERTARRVLELHR . 

GQDAAARLLRLYRRHEPRFPELAALADPHAQLL 

QRRLDFLAKH1LHCKAKYGRRSGDLVSPGGKER 

DLGLGYG 


3184 


A 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLVAA 
ALLVGFILFLTRSRGRAASAGQEPLHNEELAGAG 
RVAQPGPLEPEEPRAGGRPRRRRDLGSRLQAQR 
RAQRVAWAEADENEEEAVILAQEEEGVEKPAET 

RKRLESQREAEWKKEEERLRLEEEQKEEEERKA 
REEQAQREHEEYLKLKEAFWEEEGVGETMTEE 
QSQSFLTEFIN YIKQSK VVLLEDL A SQVGLRTQD 
TINRIQDLLAEGTITGVIDDRGKFIYITPEELAAVA 
NFIRQRGRVSIAELAQASNSLIAWGRESPAQAPA 


3185 


A 


2981 


7173 


CLLAGKFSSTLYETGGCDMSLVNFEPAARRASNI 
CDTDSHVSSSTSVRPYPHDVLSLPQIRLNRLLTID 
TDLLEQQDIDLSPDLAATYGPTEEAAQKVKHYY 
RFWILPQLMGIKFDRLTLLALFDRNREILENVLA 
V1LAILVAFLGSILLIQGFFRDIWVFQFCLVTASCQ 
YSLLKSVQPDSSSPRHGHNRIIAYSRPVYFCICCG 
LrWLLDYGSRNLTATKFKLYGITFTNPLVFISARD 
LVIWTLCFPIVFFIGLLPQVNTFVMYLCEQLDIHI 
FGGNATTSLLAALYSFICSIVAVALLYGLCYGAL 
KDSWDGQHIPVLFS1FCGLLVAVSYHLSRQSSDP 
SVLFSLVQSKIFPKTEEKNPEDPLSEVKDPLPEKL 

JK1N o V oCtlSj-tK^oiJL, V V^l V1VJ YL I r/\lxl Vol VJT I VL^ 

PALKYVLYTLVGFVGFVTHYVLPQVRKQLPWH 
CFSHPLLKTLEYNQYEVRNAATMMWFEKLHVW 
LLFVEKNIIYPLIVLNELSSSAETIASPKKLNTELG 1 
ALMITVAGLKLLRSSFSSPTYQYVTVIFTVLFFKF 
DYE AFSETMLLDLFFMSILFNKL WELL YKLQFVY 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyialanlne, G=Glycine, H=Htstldine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serlne, 
T=Threonine, V=Valine, W=Tryptoplian, Y=Tyrosine, 
X^Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










TY1APWQITWGSAFHAFAQPFAVPHSAMLFIQAA 

VSAFFSTPLNPFLGSAIFITSYVRPVKFWERDYNT 

KRVDHSNTRLASQLDRNPGTYCQQREVEAITEG 

VEEDEGFCCCEPGHIPHMLSFNAAFSQRWLAWE 

VTVTKYILEGYSITDNSAASMLQVFDLRKVLTTY 

YVKGIIYYVTTSSKLEE WLANETMQEGLRLC A D 

RNYVDVDPTFNPNIDEDYDHRLAGISRESFCVIY 

LNWIEYCSSRRAKPVDVDKDSSLVTLCYGLCVL 

GRRALGTASHHMSSNLESFLYGLHALFKGDFR1S 

S1RDEWIFADMELLRKWVPGIRMSIKLHQDHFT 

SPDEYDDPTVLYEAIVSHEKNLV1AHEGDPAWRS 

AVLANSPSLLALRHVMDDGTNEYKIIMLNRRYL 

SFRVIKVNKECVRGLWAGQQQELVFLRNRNPER 

GSIQNAKQALRNMINSSCDQPIGYPIFVSPLTTSY 

SDSHEQLKDILG G PISLGNERNFI VSTWHRLRKG C 

GAGCNSGGNIEDSDTGGGTSCTGNNATTANNPH 

SNVTQGSIGNPGQGSGTGLHPPVTSYPPTLGTSHS 

SHSVQSGLVRQSPARASVASQSSYCYSSRHSSLR 

MSTTGFVPCRRSSTSQISLRNLPSSIQSRLSMVNQ 

MEPSGQSGLACVQHGLPSSSSSSQS[PACKHHTL 

VGFLATEGGQSSATDAQPGNTLSPANNSHSRKA 

EVIYRVQrVDPSQILEGINLSKRKELQWPDEGIRL 

KAGRNSAVKDWSPQEGMEGHVIHRWVPCSRDPG 

1 RbHLDKA VLL VQLDDKY VTV1ETG VLcLGAEV 


3186 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 
DGVIKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 
IQSKSSKAVVHG1LMGVPVPFP1PEPDGCKSGINC 
PIQKDKTYSYLNKLPVKSEYPSIKLVVEWQLQDD 
IsJN i^ol_,r U Wiilr V K£l V brlL 


3187 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 

DGVIKEYNVSPCPTQPCQLSKGQSYSVNVTFTSN 

IQSKSSKAWHGILMGVPVPFPIPEPDGCKSGINC 

PIQKDKTYSYLNKLPVKSEYPSIKLVVEWQLQDD 

KNQSLFCWEIPVQIVSHL 


3188 


A 


2 


3483 


PRVRTKLILLVNDKKRYERVGGGPKRLGRDVEM 

EEMIEQLQEKVHELEKQNDTLKNRL1SAKQQLQT 

QGYRQTPYNNVQSRINTGRRKANENAGLQECPR 

KGIKFQDADVAETPHPMFTKYGNSLLEEARGEIR 

NLENVIQSQRGQIEELEHLAEILKTQLRRKENEIE 

LSLLQLREQQATIXJRSNniDNVEMIKLHKQLVE 

KSNALSAMEGKFIQLQEKQRTXKISHDALMANG 

DELNMQLKEQRLKCCSLEKQLHSMKFSERRIEEL 

QDRINDLEKERELLKENYDKLYDSAFSAAHEEQ 

WKLKEQQLKVQIAQLETALKSDLTDKTECLDRL 

KTERDQNEKLVQENRELQLQYLEQKQQLDELKK 

RIKLYNQENDTNADELSEALLLIKAQKEQKNGDL 

SFLVKVDSEINKDLERSMRELQATHAETVQELEK 

TRNMLIMQHKINKDYQMEVEAVTRKMENLQQD 

YELKVEQYVHLLDIRAARIHKLEAQLKD1AYGTK 

OYKFKPFIMPnn^VnFFnFTIWI FPfrF'NT RPTHrhd 
i jvt ivr jZ/iivi_r uljo v ucr un l iriJLJCrixVjDiN L>r ci.ru J.N 

KVTFSSEVLQASGDKEPVTFCTYAFYDFELQTTP 

VVRGLHPEYNFTSQYLVHVNDLFLQYIQKNTITL 

EVHQAYSTEYETIAACQLKFHEILEKSGRIFCTAS 

LIGTKGDIPNFGTVEYWFRLRVPMDQAIRLYRER 

AKALGYITSNFKGPEHMQSLSQQAPKTAQLSSTD 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K= Lysine, L=Leuctne, M=Methionice, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X~Unknown, *=Stop codon, /=»possible nucleotide deletion, 
\=possible nucleotide insertion 










STDGNLNELHITTRCCNHLQSRASHLQPHPYVVY 

KFrTDFADHDTAnPSSNDPQTODHMYFPVPMNM 

DLDRYLKSESLSFYVFDDSDTQENIYIGKVNVPLI 

SLAHDRCISGIFELTDHQKHPAGTIHVILKWKFA 

YLPPSGSITTEDLGNFIRSEEPEVVQRLPPASSVST 

LVLAPRPKPRQRLTPVDKKVSFVD1MPHQSDVSQ 

EGS VDE VKENTEKMQQGKDD V SLLSEGQL AEQS 

LASSEDETEITEDLEPEVEEDMSASDSDDCUPGP1 

SKN IKQPSEKJRJUE1JLALSLNDSQ VTMDDTIQRLFV 

ECRFYSLPAEETPVSLPKPKSGQWVYYNYSNVIY 

VDB^NNKAKRDDLKAILQKQEMPNRSLRFTVVS 

DPPEDEQDLECEDIGVAHVDLADMFQEGRDLIE 

QNIDVFDARADGEGIGICLRVTVEALHALQSVYK 

QYRDDLEA 


3189 


A 


476 


1175 


2S4KGSGWHLRSGMVGTLITTILPHWRRTAHVGTN 

ILTAVSYLKGLWMECVWFISTGIYQCQIYRSLLA 

LPQDLQAARALMGISCLLSGIACACAVIGMKCTR 

CAKGTPAKTTFAILGGTLFILAGLLCMGAVSWTT 

NDVVQNFYNPLLPSGMKFEIGQALYLGFISSSLSL 

IGGTLLCLSCQDEAPYRPYQAPPRATTTTANTAP 

AYQPPAAYKDNRAPSVTSATHSGYRLNDYV 


3190 


A 


267 


1037 


DRMAWQGLVLAACLLMFPSTTADCLSRCSLCA 

VKTQDGPKPINPLICSLQCQAALLPSEEWERCQSF 

LsppYPSTLGL>roKEDLGSKSVGEGPYSELAKLS 

GSFLKELEKSKFLPSISTKENTLSKSLEEKLRGLS 

DGFREGAESELMRDAQLNDGAMETGTLYLAEE 

DPKEQ VKR YGGFLRKYPKRSS E V AGEG DG D S M 

GHEDLYKRYGGFLRRIRPKLKWDNQKRYGGFLR 

RQFKVVTRSQEDPNAYSGELFDA 


3191 


A 

A 


29 


574 


GTSAGAQTKGALCQLKVPTEKLPSPLFl MADE1D 

FTTGDAGASSTYPMQCSALRKNGFVVLKGRPCK 

IVEMSTSKTGKHGHAKVHLVGIDIFTGKKYEDIC 

PSTHNMDWNIKR>?DYQLICIQDGYLSLLTETGE 

VREDLKLPEGELGKEIEGKYNAGEDVQVSVMCA 

MSEEYAVAIKPCK 


3192 


A 


105 


1661 


KVSADGMQSCESSGDSADDPLSRGLRRRGQPRV 

WIGAGLAGLAAAKALLEQGFTDVTVLEASSHIG 

GRVQSVKLGHATFELGATWIHGSHGNPIYHLTE 

ANGLLEETTDGERSVGRISLYSKNGVACYLTNH 

GRRIPKDVVEEFSDLYNEVYNLTQEFFRHDKPVN 

AESQNSVGVFTREEVlWRnmDPDDPEATICRLKL 

AMIQQYLKVESCESSSHSMDEVSLSAFGEWEEIP 

GAHHOPSGFMRVVELLAEGIPAHVIQLGKPVRCI 

HWDQASARPRGPETEPRGEGDHNHDTGEGGQGG 

EEPRGGRWDEDEQWSVWECEDCELIPADHVIV 

HTWCT (~\\J~\ V - !) r\VTCCT?D D/^T DTT7 VA/ A ATTTDT ^l/^TT 

i V^JLOVJjIsJKA^Y larrKJrOJL.r IfcJvVAAIHKLGICj 1 J 
DKIFLEFEEPFWGPECNSLQFVWEDEAESHTLTY 
PPELWYRKICGFDVLYPPERYGHVLSGWTCGEEA 
LVMEKCDDEAVAEICTEMLRQFTGNPN1PKPRRI 

LPYTESSKTATK 


3193 


A 


1 


1928 


QLGTRRCLRGDKVTNAMQDFLVTNLEPRFIEPQT 
ANLSVVFKDSNSTTPLIFVLSPGTDPAADLYKFA 
EEMKFSKKLSAISLGQGQGPRAEAMMRSSIERGK 
WVFFQNCHLAPSWMPALERLIEHINPDKVHRDF 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=IsoIeucine, K-Lysine, L=Leucine, M=Methionine 1 
N=Asparagine, P=Proline, Q=Glu famine, R=Arginine, S=Serine, 
T=Threonine, V^Valinc, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\~possibie nucleotide insertion 










RLWLTSLPSNKFPVSILQNGSKMTIEPPRGVRAN 

LLKSYSSLGEDFLNSCHKVMEFKSLLLSLCLFHG 

NALERRKFGPLGFNIPYEFTDGDLR1CISQLKMFL 

DEYDDIPYKVLKYTAGEINYGGRVTDDWDRRCI 

MNILEDFYNPDVLSPEHSYSASGIYHQ1PPTYDLH 

GYLSYIKSLPLNDMPEIFGLHDNANrrFAQNETFA 

LLGTIIQLQPKSSSAGSQGREEIVEDVTQN1LLKVP 

EPINLQWVMAKYPVLYEESMNTVLVQEVIRYNR 

LLQV1TQTLQDLLKALKGLVVMSSQLELMAASL 

Y IN IN i VrtJLWoAlsj^ YrbLJ^L-oo W VMJJiJLt^KLiJr 

LQAWIQDGIPAVFWISGFFFPQAFLTGTLQNFAR 
ICFVISIDTISFDFKVMFEAPSELTQRPQVGCYIHG 
LFLEGARWDPEAFQLAESQPKELYTEMAVIWLL 
PTPNRJCAQDQDFYLCPIYKTLTRAGTLSTTGHST 
NYVIAVEIPTHQPQRHWIKRGVALICALDY 


3194 


A 


1 


1023 


DGWTPVHAAVDTGNVDSLKLLMYHREPAHGNS 

FNEEESESSVFDLDGGEESPEGISKPVVPADLINH 

ANREGWTAAHIAASKGFKNCLEELCRHGGLEPE 

RRDKCNRTVHDVATDDCKHLLENLNALKIPLRIS 

VGEIEPSNYGSDDLECENTTCALNTRKQTSWDDFS 

KA VSQALTNHFQ A ISSDGWWSLEDVTCNNTTDS 

NIGLSARSIRSITLGNVPWSVGQSFAQSPWDFMR 

KNKAEHITVLLSGPQEGCLSSVTYASMIPLQMM 

QNYLRLVEQYHNVIFHGPEGSLQDY1VHQLALCL 

KHRQMGWQDSPVEIVEELEVGCWFFPREQLLRT 

CSLVA 


3195 


A 


1 


1809 


MAASAQVSVTFEDVAVTFTQEEWGQLDAAQRT 

LYQEVMLETCGLLMSLGCPLFKPELIYQLDHRQE 

LWMATKI)LSQSSYPGDNTKPKTTEPTFSHLALPE 

EVLLQEQLTQGASKNSQLGQSKDQDGPSEMQEV 

HLKIGIGPQRGKLLEICMSSERDGLGSDDGVCTKI 

TQKQ V STEGDL YECD SHGP VTDALIREEKNS YK 

CEECGKVFKKNALLVQHERIHTQVKPYECTECG 

KTFSKSTHLLQHLIIHTGEKPYKCMECGKAFNRR 

SHLTRHQRJHSGEKPYKCSECGKAFTHRSTFVLH 

HRSHTGEKPFVCKECGKAFRDRPGFIRHYIIHTGE 

KPYECIECIECGKAFNRRSYLTWHQQIHTGVKPF 

ECNECGKAFCESADLIQHYTTHTGErCPYKCMECG 

V A trxrD d out vfYiJ/~\D ruT/icv dvcpc cpr 1 v a ttttj 
JsAr NKKMTJLK^n^KJUri 1 ubRr Y bCobCOKAr 1 n 

CSTFVLHKRTHTGEKPYECKECGKAFSDRADLrR 

HFSIHTGEKPYECVECGKAFNRSSHLTRHQQIHT 

GEKPYECIQCGKAFCRSANLIRHSIIHTGEKPYEC 

SECGKAFNRGSSLTHHQRIHTGRNPTIVTDVGRP 

FMTAQTSVNIQELLLGBCEFLNITTEENLW 


3196 


A 


1400 


264 


VGFWERPLRSSRWFRRSLRRWEMLARAARGTG 

ALLLRGSLLASGRAPRRASSGLPRNTVVLFVPQQ 

EAWWERMGRFHR1LEPGLNILIPVLDRIRYVQSL 

KEIVINVPEQSAVTLDNVTLQIDGVLYLRIMDPY 

KASYGVEDPEYAVTQLAQTTMRSELGKLSLDKV 

r KiUCcoLiN AM V UAliNyAAJJU WU1KCL.K. Y ciisJJIH 

VPPRVKESMQMQVEAERRKRATVLESEGTRESA 

INVAEGKKQAQILASEAEKAEQINQAAGEASAVL 

AKAKAKAEAIRILAAALTQHNGDAAASLTVAEQ 

YVSAFSKLAKDSNTILLPSNPGDVTSMVAQAMG 

VYGALTKAPVPGTPDSLSSGSSRDVQGTDASLDE 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystelne, D=Aspartic Acid, 
E=Glutamic Acid* ^Phenylalanine, G==Glyeine, H=Histldine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, I 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possib!e nucleotide insertion 










ELDRVKMS 


3197 


A 


66 


3632 


LWECAAAAAGQRDGGVTLFLKGRVLGRRCAAS 

LFAREVCVSTSSSRPACFLHCARARGEQMHQMA 

SGVGSMKRSPRKMWRPGEKKEPQGVVYEDVRD 

DTEDFKEPLKVVFEGSAYGLQNFNTCQKKJLKTCD 

DMDTFFLHYAAAEGQIELMEKITRDSSLEVLHE 

MDDYGNTPLHCAVEKNQIESVKFLLSRGANPNL 

RNrm4MAPLHIAVQGMNNEV^VLLEHRTIDV 

NLEGENGNTAVIIACTtNTNSEALQlLLNKGAKPC 

KSNK WGCFPTHQ A A FSG SKECMEI ILRFGEEHG Y 

SRQLH1NFMNNGKATPLHLA VQNGDLEMIKMCL 

DNGAQIDPVEKGRCTAlrlFAATQGATElVKLMIS 

SYSGSVDIVNTTDGCHETMLHRASLFDHHELAD 

YLISVGADINKIDSEGRSPLILATASASWNIVNLL 

LSKGAQVDEKDNFGRNFLHLTVQQPYGLKNLRP 

EFMQMQQIKELVMDEDNDGCTPLHYACRQGGP 

GSVNNLLGFNVSIHSKSKDKKSPLHFAASYGRIN 

TCQRLLQDISDTRLLNEGDLHGMTPLHLAAKNG 

HDKVVQLLLKKGALFLSDHNGWTALHHASMGG 

YTQTMKVILDTNLKCTDRLDEDGNTALHFAARE 

GHAKAVALLLSHNADIVLNKQQASFLHLALHNK 

RKEWLTiniSKRWDECLKlFSHNSPGNKCPITEM 

IEYLPECMKVLLDFCMLHSTEDKSCRDYYTEYW 

KYLQCPLEFTKKTPTQDVIYEPLTALNAMVQNN 

RLELLNHPVCKEYLLMKWLAYGFRAHMMNLGS 

YCLGLIPMT1LVVNIKPGMAFNSTG11NETSDHSE1 

LDTTNSYLIKTCMILVFLSSIFGYCKEAGQIFQQK 

RNYFMDISNVLEWIIYTTGIIFVLPLFVEIPAHLQ 

WQCGAIAVYFYWMNFLLYLQRFENCGIFIVMLE 

VILKTLLRJSTVVFIFLLLAFGLSFYILLNLQDPFSS 

PLLSIIQTFSMMLGDENYRESFLEPYLRNELAHPV 

LSFAQLVSFTEFVPIVLMNLLIGLAVGDIAEVQKH 

AS1JKRJAMQVELHTSLEKKLPLWFLRKVDQKSTI 

VYPNKPRSGGMLFHIFCFLFCTGEIRQEIPNADKS 

LEMEILKQKYRLKDLTFLLEKQHELIKLIIQKMEII 

SETEDDDSHCSFQDRFKKEQMEQRNSRWNTVLR 

AVKAKTHHLEP 


3198 


A 


51 


2177 


KEKSLHHVDQRPPLWHPGRPGTSQSAAMNASSE 

GESFAGSVQIPGGTTVLVELTPDIHICGICKQQFN 

NLDAFVAHKQSGCQLTGTSAAAPSTVQFVSEET 

VPATQTQTTTRTITSETQTITVSAPEFVFEHGYQT 

YLPTE SNEN QTATVI SLP AKSRTKKPTTPPAQKRL 

NCCYPGCQFKTAYGMKDMERHLK1HTGDKPHK 

CEVCGKCFSRKDKLKTHMRCHTGVKPYKCKTC 

DYAAADSSSLNKHLR1HSDERPFKCQICPYASRN 

SSQLTVHLRSHTGDAPFQCWLCSAKFKISSDLKR 

HMRVHSGEKPFKCEFCNVRCTMKGNLKSHIRIK 

HSGKNFKCPHCAFLGDSKATLRKHSRVHQSEHR 

EKCSECSYSCSSKAALRIHERIHCTVRPFKCNYCS 

RQSSRQVAKLDAKKSFHCDICDASFMREDSLRS 

HKRQHSEYNESKNSDVTVLQFQIDPSKQPATPLT 

VGHLQVPLQPSQVPQFSEGRVKIIVGHQVPQANT 

IVQAAAAAVNIVPPALVAQNPEELPGNSRLQILR 

QVSLIAPPQSSRCPSEAGAMTQPAVLLTTHEQTD 



282 



WO 01/57190 PCT/US01/04098 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I-Isoleuciae, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










GATLHQTLIPTASGGPQEGSGNQTFITSSGITCTD 

FEGLNALIQEGTAEVTWSDGGQN1AVATTAPPV 

FSSSSQQELPKQTYSIIQGAAHPALLCPADSIPD 


3199 


A 


13 


2247 


QSFHSMEGDPSGLPLLARGASCYSLICPCPRPAD 

WSILQGTDWSILQSADWCIYNPLARHRALTGVFL 

QS ADWCTYNPL ARQKSSPSPHSTQEVQL A SPLTR 

RPNKKDSAERNHRPAREGSVAQRQPNPAALEKA 

EPAARKRNEREGGGSQEPGREHSLEKGYWAPGL 

GPDPSMCSKQVDPSEGASSHLKHRGGSRAAHLE 

VRRLLRRLVGALVAEAGFCYVQVAEGQRVVGV 

LEVAEAAAAPVQHEPTAAVATQSRWFPRGTRPG 

LCSLP1AVAALLCPGSGPGAQSGLEFVERPPPSPL 

AVVLARWPLPPPAGRCPRDAPEARVPEKARAEG 

SERENNYGCGVVGGEMTTLVLDNGAYNAKIGY 

SHENVSVIPNCQFRSKTARLKTFTANQIDEIKDPS 

GLFYILPFQKGYLVNWDVQRQVWDYLFGKEMY 

QVDFLDTOIIITEPYFNFTSIQESMNEILFEEYQFQ 

AVLRVNAGALSAHRYFRDNPSELCCIIVDSGYSF 

TmVPYCRSKKKKEAIlRINVGGKLLTNHLKEIISY 

RQLHVMDETHVLNQVKEDVCYVSQDFYRDMDI 

AKLKGEENTVMID YVLPD FSTIKKG FCKPREEMV 

LSGKYKSGEQILRLANERFAVPEILFNPSDIGIQE 

MGIPEAIVYSIQNLPEEMQPHFFKNIVLTGGNSLF 

DPCDHD WCCA/OPf TnTnvr\\/Cl/\n T'JT" , XTr»T r P\/' A 11/ 

rUrKDKVYobVKLLIPiDYDVbV 

EGGKLISENDDFEDMVVTREDYEENGHSVCEEK 

FDI 


3200 


A 


3 


307 


AVQRIRHEMNIFRLTGDLSHLAAIVILLLKIWKTR 
SCAGISGKSQLLFALVF7TRYLDLFTSF1SLYNTS 
MJvv W i ALMKJN Vr riLl^L, 1 ULW 1 LINlAAjJLUlrN 


3201 


A 


1 


469 


IRHEGRGQRGKMELVQVLKRGLQQ1TGHGGLRG 
YLRVFFRTNDAKVGTLVGEDKYGNKYYEDNKQ 
FFGRHR WV V YTTEMN G KNTF WD V D G S M VPPE 
WHRWLHSMTDDPPTTKPLTARKFI^ 
GTPEQYVPYSTTRKKIQEWIPPSTPYK 


3202 


A 


144 


840 


NSSQRIMATHALEIAGLFLGGVGMVGTVAVTVM 

rQWKVSAEIENNIVVFENFWEGLWM^ 

RMQCKIYDSLLALSPDLQAARGLMCAASVMSFL 

AFMMAILGMKCTRCTGDNEKVKAHILLTAGIIFn 

TGJVmOJQPVSWANAJ^ 

EALYLGWTTALVLIVGGALFCCVFCCNEKSSSYR 

I oLrorLK 1 1 l^ivo i ri 1 OKJvo.ro V Y oKol^ Y V 


3203 


A 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAFILNISPVAHR 
VALCHLAGCQEQAAWYHTLQILFFLVSAYFFSCP 
VPEKYFPGSCDIVGHGHQIFHAFLSICTLSQLEAIL 
LDYQGRQEIFLQRHGPLSVHMACLSFFFLAACSA 
ATAALLRHKVKARLTKKDS 


3204 


A 


1808 


668 


PESAPLPAFISSRILPAAWRNWCSYVVTRTISCHV 
QNGTYLQRVLQNCPWPMSCPGSSYRTVVRPTYK 
VMYKIVTAREWRCCPGHSRVSCEEVAGSSASLE 

rlvl W oljro 1 IVllvtviVlA L,lvr J Ar oUU-LIN LoJv V ocL 1 Jbxv 

LKVLEAKMTMLTVIEQPVPPTPATPEDPAPLWGP 
PPAQGSPGDGGLQDQ VG A WGLPGPTGPKGDA G 
SRGPMGMRGPPGDPLLSNTFTETNNHWPQGPTG 
PPGPPGPMGPPGPPGPTGVPGSPGHIGPPGPTGPK 
GISGHPGEKGERGLRGEPGPQGSAGQRGEPGPKG 
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seoid 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=HistIdlne, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=*Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










DPGEKSHWGEGLHQLREALKILAERVLILETMIG 
LYEPELGSGAGPAGTGTPSLLRGKRGGHATNYRJ 
VAPRSRDERG 


3205 


A 


2810 


1652 


RTSTQKWQSVFNDSQEHLERFYCNPENDRMRM 

KYGGQEFWADLNAMNVYETTEFDQLRRLSTPPS 

SNVNSIYHTVWKFFCRDHFGWREYPESVIRLIEE 

ANSRGLKEVTlFMMWKbmYILHNSFFRREIKRRP 

LFRSCFILLPYLQTLGGVPTQAPPPLEATSSSQnCP 

DGVTSANFYPETWVYMHPSQDFIQVPVSAEDKS 

I J\li I iNLirrliv I VrHrJs. i JMJ^^ll^KVv^rNl^rl, WJbrvY 

KJRKKEYMNRKMFGRDRnNER 

GICKHNFDPRVCGKHATMFGQGSYFAKKASYSH 

NFSKKSSKGVHFMFLAKVLTGRrrMGSHGMRR 

PPPVNPGSVTSDLYDSCVDNFFEPQIFVIFNDDQS 

YPYFVIQYEEVSNTVSI 


3206 


A 


297 


4500 


CLWSKLWKGARSVYHQLFMSSLLMDLKYKKL 

FA VRFAKN YERLQSD YVTDDHDREFS V ADLS VQ 

IFTVPSLARMLITEENLMSinKTFMDHLRHRDAQ 

GRFQFERYTALQAFKFRRVQSLILDLKYVLISKPT 

EWSDELRQKFLEGFDAFLELLKCMQGMDPITRQ 

VGQHIEMEPEWEAAFTLQMKLTHVISMMQDWC 

ASDEKVLIEAYKKCLAVLMQCHGGYTDGEQPIT 

LSICGHSVETIRYCVSQEKVSIHLPVSRLLAGLHV 

LLSKSEVAYKFPELLPLSELSPPML1EHPLRCLVL 

CAQVHAGMWRRNGFSLVNQ1YYYHNVKCRRE 

MFDKDV\nvn.QTGVSMMDPNHFLMIMLSRFELY 

QIFSTPDYGKRFSSE1THKDVVQQNNTLIEEMLYL 

I1MLVGERFSPGVGQVNATDEIKRE11HQLS1KPM 

AHSELVKSLPEDENKETGMESV1EAVAHFKKPGL 

TGRGMYELKPECAKEFNLYFYHFSRAEQSKAEE 

AQRKLKRQNREDTALPPPVLPPFCPLFASLVNILQ 

SDVMLCIMGTILQWAVEHNGYAWSESMLQRVL 

HLIGMALQEEKQHLENVTEEHVVTFTFTQKISKP 

GEAPKNSPSILAMLETLQNAPYLEVFIKDMIRWIL 

KTFNAVKKMRESSPTSPVAETEGTIMEESSRDKD 

KAERKRKAEIARJ.RREKIMAQMSEMQRHFIDEN 

KELFQQTLELDASTSAVLDHSPVASDMTLTALGP 

AQTQVPEQRQFVTCILCQEEQEVKVESRAMVLA 

AFVQRSTVLSKNRSKFIQDPEKYDPLFMHPDLSC 

GTHTSSCGHIMHAHCWQRYFDSVQAKEQRRQQ 

RLRLHTSYDVENGEFLCPLCECLSNTVIPLLLPPR 

NIFNNRLNFSDQPNLTQAV1RTISQQIKALQFLRKE 

ESTPNNASTKNSENVDELQLPEGFRPDFRPKTPYS 

ESIKEMLTTFGTATYKVGLKVHPNEEDPRVPIMC 

WGSCAYTIQSIER1LSDEDKPLFGPLPCRLDDCLR 

SLTRFAAAHWTVASVSVVQGHFCKPFASLVPND 

SHEELPCELD1DMFHLLVGLVLAFPALQCQDFSGI 

SLGTGDLHIFrlLVTMAHIIQILLTSCrEENGMDQE 

NPPCEEESAVLALYKTLHQYTGSALKEIPSGWrIL 

WKo V KAVJliYLrr LJVUoAJLr rxl I LIN L* V r or r JJlv^ V r 

GTSHFEHLCSYLSLPNNLICLFQENSEIMNSLIES 

WCRNSEVKRYLEGERDAIRYPRESNKLINLPEDY 

SSLINQASNFSCPKSGGDKSRAPTLCLVCGSLLCS 

QSYCCQTELEGEDVGACTAHTYSCGSGVGIFLR 

VRECQVLFLAGKTKGCFYSPPYLDDYGETDQGL 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 

1 oration 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
£=Gltitamic Acid, F=Pheny tola nine, G=Glycine, H^Histidine, 
IW^nlfMtrinp Knf.veinc T j=L,pucinp. 1V1— Methionine 
N=Asparagine, P«Prolinc, Q=Glufaminc, R=Argininc, S=Serine, 
T=Thrconine, V=VaIine, W~Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










RRGNPLHLCKERFKKIQKLWHQHSVTEEIGHAQ 
EANQTLVG1DWQHL 


3207 


A 


49 


963 


QLSPSQAPAGAQEVARRVTVGSASHGGRRSTMA 

TTVSTQRGPVYIGELPQDFLRITPTQQQRQVQLD 

AQAAQQLQYGGAVGTVGRLNITVVQAKLAKNY 

GMTRMDPYCRLRLGYAVYETPTAI-INGAKNPRW 

NKVIHCTVPPGVDSFYLEIFDERAFSMDDRIAWT 

HITIPESLRQGKVEDKWYSLSGRQGDDKEGMINL 

VMSYALLPAAMVMPPQPWLMPTVYQQGVGY 

VPITGMPAVCSPGMVPVALPPAAVNAQPRCSEE 

DLKAIQDMFPNMD QEV1RSVLE AQRGNKD AAIN 

SLLQMGEEP 


3208 


A 


54 


1196 


LERTPASADMAWTKYQLFLAGLMLVTGS1NTLS 

AKWADNFMAEGCGGSKEHSFQHPFLQAVGMFL 

GEFSCLAAFYLLRCRAAGQSDSSVDPQQPFNPLL 

FLPPALCDMTGTSLMYVALNMTSASSFQMLRGA 

VnFTGLFSVAFLGRRLVLSQWLGlLATlAGLWV 

GLADLLSKHDSQHKLSEVITGDLLITMAQnVAlQ 

MVLEEKFXTYKHNVHPLRAVGTEGLFGFVILSLLL 

VPMYYIPAGSFSGNPRGTLEDALDAFCQVGQQP 

LIAVALLGNISSlAFFNFAGiSVTKELSATrRMVL 

DSLRTVVIWALSLALGWEAFHALQILGFL1LL1GT 

AL YNGLHRPLLGRL SRGRPLAEESEQERLLGGTR 

TPINDAS 


3209 


A 


104 


1999 


AKVVSLKEFSCFWRREKPVSSLSSLQVKAEASW 

DSAVHGCPQLSRGTPVDERLFLIVRVTVQLSHPA 

DMQLVLRKRICVNVHGRQGFAQSLLKKMSHRSS 

IPG CGVTFEIVSNIPEDAQG VEEREALARMAANV 

ENPASADSEAY1EKYLRSVLAVENLLTLDRLRQE 

V A VKEQLTGKGKLSRRSIS SPN VNRLSG SRQDLIP 

SYSLGSNKGRWESQQDVSQTTVSRG1APAPALSV 

SPQNNHSPDPGLSNLAASYLNPVKSFVPQMPKLL 

KSLFPVRDEKRGKRPSPLAHQPVPRJMVQSASPDI 

RVTRMEEAQPEMGPDVLVQTMGAPALKICDKP 

AKVPSPPPVIAVTAVTPAPEAQDGPPSPLSEASSG 

YFSHSVSTATLSDALGPGLDAAAPPGSMPTAPEA 

EPEAPISHPPPPTAVPAEEPPGPQQLVSPGRERPDL 

EAPAPGSPFRVRRVRASELRSFSRMLAGDPGCSP 

GAEGNAPAPGAGGQALASDSEEADEVPEWLREG 

EFVTVGAHKTGVVRYVGPADFQEGTWVGVELD 

LPSGKNDGSIGGKQYFRCNPGYGLLVRPSRVRR 

ATGPVRRRSTGLRLGAPEARRSATLSGSATNLAS 

LTAALAKj\DRSHKNPENRKSWAS 


3210 


A 


324 


694 


SPF WTEKRRMEKPLFPLVPLHWFGFG YTAL W S 
GGIVGYVKTGSVPSLAAGLLFGSLAGLGAYQLY 
QDPRNVWGFLAATSVTFVGVMGMRSYYYGKF 
MPVGLIAGASLLMAAKVGVRMLMTSD 


3211 


A 


1078 


594 


VGMELPAVNLKVILLGHWLLTTWGCIVFSGSYA 
WANFTILALGVWAVAQRDSIDAISMFLGGLLATI 
FLDIVHISIFYPRVSLTDTGRFGVGMAILSLLLKPL 
SCCFVYHMYRERGGELLVHTGFLGSSQDRSAYQ 
TIDSAEAPADPFAVPEGRSQDARGY 


3212 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 
ALKFMMEFRS WCPG WNTMARS RLT ATS TS RVQ 
CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Pheny lala nine, G=Glycine, H^Histidine, 
I=lsoleucine, K=*Lysine, L=Leucine, M=Methionine, 
N«Asparagine, P«=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T»Thrconine, V-Valine, W^Tryptophan, Y=-Tyrosine, 
X=Unknown, * sss Stop codon, /=possiblc nucleotide deletion, 
\=possible nucleotide insertion 










AFQNSSEREDCNNGEPPRK11PEKNSLRQTYNSCA 

RLCLNQET VCLA STAMKTENC V AXTKL ANGTSS 

MTVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGH1NSYLKPMLQRDFITAL 

PARGLDHIAEN1LS YLDAKSLCA AEL VCKE W YR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIET1ES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVnTGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSICDRSIAVWDMASPTDITL 

xvK.VL. VLjUKAA VJN V V DrDDJv Y 1 VoAoOJL/K 1 LIvV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 
SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 
RIYSGAYDGKDCVWDLVAALDPRAPAGTLCLRT 
LVEHSGRVFRLQFDEFQIVSSSHDDmrWDFLND 
PAAQSEPPRSPSRTYTYISR 


3213 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADS1S4PSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDF1TAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGML WI<JKLIERMVRTD SL WRG L AERRG WG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETIES 

NAVRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKI WDKNTLECKRILTGHTG S VLCLQ Y 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

KKVLVunKAA V N V VUr DDK YiVdAoCjDrv I IKV 

W>fTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 
SDNT1RLWDIECGACLRVLEGHEELVRCIRFDNK 
RTVSGAYDGK1KVWDLVAALDPRAPAGTLCLRT 
LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 
PAAQSEPPRSPSRTYTYISR 


3214 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKiaiERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPIOIQDIETffiS 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKJV 

SGLPJDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGFMI NTT FTTRPFA 

VLHLRFTvFNGMMVTCSKDRSlAVWT)MASPTDITL 

RRVLVGrmAAVNVVDFDDKYTVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCTRFDNK 

R1VSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=Glutaniic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leudne, MNVlethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S==Serine, 
T^Threonine, V-Valine, W=Tryptophan, Y=»Tyrosine, 
X^Unknown, *=*Stop codon, /possible nucleotide deletion, 
V=possible nucleotide insertion 










LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 
PAAQSEPPRSPSRTYTYISR 


3215 


A 


2 


1376 


EARLVGCQRGGPARPGSYSSGAETAGRAMAAN 

LSRNGPALQEAYVRWTEKSPTDWALFTYEGNS 

NDIRVAGTGEGGLEEMVEELNSGKVMYAFCRV 

KDPNSGLPBCFVLINWTGEGVNDVRKGACASHVS 

TMASFLKGAH VT1NARA EED VE PEdMEK V A KA 

SGANYSFHKESGRFQDVGPQAPVGSVYQKTNAV 

SEIKRVGKDSFWAKAEKEEENRRLEEKRRAEEA 

QRQLEQERRERELREAARREQRYQEQGGEASPQ 

K 1 WbQQ Qb V V oKJNKNbQbSA VHrKJblrKQJsJbRA 

MSTTSISSPQPGKLRSPFLQKQLTQPETHFGREPA 

AAISRPRADLPAEEPAPSTPPCLVQAEEEAVYEEP 

PEQETFYEQPPLVQQQGAGSEHIDHHIQGQGLSG 

QGLCARALYDYQAADDTEISFDPENLITGIEVIDE 

GWWRGYGPDGHFGMFPANYVELEE 




A 

A 


OTA 


ZU4 


A XX A CTT CVODODT DDT \Ti~ > Ti A A rcCD a ADA HT C WT 

AMAo i .Lb i br or JLKKL V UrAAur aKAAKADLo W 

DPMAFFTGLWGPFTCVSRVLSHHCFSTTGSLSAI 

QKMTRVRVVDNSALGNSPYHRAPRCIHVYKJCN 

GVGKVGDQILLAIKGQKKKALIVGHCMPGPRMT 

PRFDSNNVVLffiDNGNPVGTRIKTPIPTSLRKREG 

EYSKVLAIAQNFV 


3217 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDTAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

WAMDGWSLELGLPRKQSEMQMKAGVTCEVC 

MNWQKLDHWLMSNSSELMITHALERVCSVMP 

AMI JvHUliLVUI i brbL V QL V AKJ 1 r hK V CKr LRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKPJLLTVSSHNLESKSTICRDILVAFKGGCSILPLP 

YMIQCKHFVTQYEPVL1ESLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCAJLGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3218 


A 




1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLWDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNVVQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIILVDTYSPSLVQLVAKlTPEKVCKi 1 IRL 

PHMR R R A R A VI-TH AY A T VPQPP WTI A PNOn<sPPNn 

CKRLLTVSSHNLESKSTKRDILVAFKGGCS1LPLP 
YMIQCKHFVTQYEPVLmSLKDMNIDPVAVCKKV 
GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 
NAVQHCQKHVWKEMHLHAGEHA 


3219 


A 


1623 | 572 


TSAEGWKGCTCTFKDRSKLREHLRSHTQEKVVA 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalauine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Argiuine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan ? Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










CPTCGGMFANNTKFLDHIRRQTSLDQQHFQCSH 

CSKRFATERLLRDHMRNHVNHYKCPLCDMTCPL 

PSSLRNHMRFRHSEDRPFKCDCCDYSCKNLIDLQ 

KHLDTHSEEPAYRCDFENCTFSARSLCSIKSHYR 

KVHEGDSEPRYKCHVCDKCFTRGNNLTVHT UK 

KHQFKWPSGHPRFRYKEHEDGYMRLQLVRYES 

VELTQQLLRQPQEGSGLGTSLNESSLQGIILETVP 

GEPGRKEEEEEGKGSEGTALSASQDNPSSVIHVV 

NQTNAQGQQEIVYYVLSEAPGEPPPVPEPPSGGI 

MEKLQGIAEEPEIQMV 


3220 


A 


2760 


745 


SLGPSGNTRGTGLVLDGDTSYTYHLVCMGPEAS 

GWGQDEPQTWPTDHRAQQGVQRQGVSYSVHA 

YTGQPSPRGLHSENREDEGWQVYRLGARDAHQ 

GRPTWALRPEDGEDKEMKTYRLDAGDADPRRL 

CDLERERWAVIQGQAVRKSSTVATLQGTPDHGD 

PRTPGPPRSTPLEENVVDREQIDFLAARQQFLSLE 

QANKGAPHSSPARGTPAGTTPGASQAPKAFNKP 

HLANGHV VPIKPQ VKG V VREENK VRA VPTWAS 

VQVVDDPGSLASVESPGTPKETPIEREIRLAQERE 

ADLREQRGLRQATDHQELVEIPTRPLLTKLSLITA 

PRRERGRPSLYVQRDIVQETQREEDHRREGLHV 

GRASTPDWVSEGPQPGLRRALSSDSILSPAPDAR 

A ADP APE V RK VNRIPPD A YQPYLSPGTPQLEF S A 

FGAFGKPSSLSTAEAKAATSPKATMSPRHLSESS 

GKPLSTKQEASKPPRGCPQANRGVVRWEYFRLR 

rLi^KArJJnr^^v^Av^ Vrnv WCj WbV ACjArALKLQ 

KSQSSDLLERERESVLRREQEVAEERRNALFPEV 

FSPTPDENSDQNSRSSSQASGITGSYSVSESPFFSP1 

HLHSNVAWTVEDPVDSAPPGQRKKEQWYAGIN 

PSDGINSEVLEAIRVTRJHDK^AMAERWESRIYASE 

EDD 


3221 


A 


15 


478 


SRVFFFFFFFPAFKMSKRGRGGSSGAKFRISLGLP 
VGAVINCADNTGAKNLYIISVKGIKGRLNRLPAA 
GVGDMVMAWKKGKPELRKJCVHPAVVIRQRKS 
YRRKDGWLYTEDNAGVIXOWKGEMKGSAITGP 
VAKECADLWPRIASNAGSIA 


3222 


A 


207 


1321 


PLDPLHPANRSPATMAELQEVQITEEKPLLPGQTP 
EAAKTHSVETPYGSVTFTVYGTPKPKRPAILTYH 
DVGLNYKSCFQPLFQFEDMQEIIQNFVRVHVDAP 
GMEEGAPVFPLGYQYPSLDQLADMIPCVLQYLN 
FSTITGVGVGAGAY1LARYALNHPDTVEGLVLINI 

nPM AT^frWAymWA TYTT TQQTDTJlV/fTT nin ccn 
UrLVfxrtXJ WiVLL/ W AArlJSJ-* 1 \Ji-i I 00 1 "J£1V1 U^OrlLLr oy 

EELSGNSELIQKYRNnTHAPNLDNIELYWNSYNN 
RRDLNFERGGDITLRCPVMLVVGDQAPHEDAVV 
ECNSKLDPTQTSFLKM AD SGGQPQLTQPGKLTE 
AFKYFLQGMGYMASSCMTRLSRSRTASLTSAAS 
VDGNRSRSRTLSQSSESGTLSSGPPGHTMEVSC 


3223 


A 


132 


1664 


SARRWGAAGAGPHGLHLRAHGPRPSVRTGLPSV 

GRQAAGAAMGRGWGFLFGLLGAVWLLSSGHGE 

EOPPETAAORCFCOVSGYLDDCTCDVETIDRFNN 

YRLFPRLQKLLESDYFRYYKVNLKRPCPFWND1S 

QCGRRDC A VKPCQSDE VPDGIKSAS YK Y SEEAN 

NLIEECEQAERLGAVDESLSEETQKAVLQWTKH 

DDSSDNFCEADDIQSPEAEYVDLLLNPERYTGYK 

GPDAWKIWKV1YEENCFKPQTIKRPLNPLASGQG 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanlne OCystcine, D=Aspartic Acid, 
E=Clutamic Acid, ^Phenylalanine, G=Glycine, HNHistidine, 
I=Iso!eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaglne, P=Proline, Q=Glut amine, R=Arginine, S=Serine, 
T=Threonine, V=Valine,W=Tryptophan, Y=Tyrosine, 
X=Unknovvn, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










TSEENTFYSWLEGLCVEKRAFYRLISGLFIASINV 
HLSARYLLQETWLEKKWGHNITEFQQRFDGELTE 

GFOPRRT KWI YFT YT TFT RAT WVI PFFFP PnFOT 

FTGNKIQDEENKMLLLE1L HEIKSFPLHFDENSFF 
AGDKKEAHKLKEDFRLHFRNISRIMDCVGCFKC 
RLWGKLQTQGLGTALKTLFSEKLIANMPESGPSY 
EFHLTRQEIVSLFNAFGRISYKCERJRKTSRNLLQ 
NIH 


3224 


A 


2 


803 


PGSTISWDRDAAGESGTRAASPSPSGSRTAGRLP 
SPSYSPLPAPSLFPPPPLPAPAASTMSAGGDFGNP 

TIGIDFLSKTMYLEDRTVRLQLWDTAGQERFRSL 

IPSYIRDSTVAVVVYDITOLNSFQQTSKW1DDVRT 

ERGSDVIIMLVGNKTDLADKRQITIEEGEQRAKE 

LSVMFIETSAKTGYNVKQLFRRVASALPGMENV 

QEKSKEGM1DDCLDKPQEPPASEGGCSC 


3225 


A 


3 


5054 


PEVTKPSLSQPTAASPIGSSPSPPVNGGNNAKRVA 

VPNGQPPSAARYMPREVPPRFRCQQDHKVLLKR 

GQPPPPSCMLLGGGAGPPPCTAPGANPNNAQVT 

GALLQSESGTAPDSTLGGAAASNYANSTWGSGA 

SSNNGTSPNPIHIWDKVIVDGSDMEEWPCIASKD 

TESSSENTTDNNSASNPGSEICSTLPGSTTSNKGK 

GSQCQSASSGNECNLGVWKSDPKAKSVQSSNST 

TENNNGLGNWRNVSGQDRIGPGSGFSNFNPNSN 

PSAWPALVQEGTSRKGALETDNSNSSAQVSTVG 

QTSREQQSKMENAGVNFVVSGREQAQIHNTDGP 

KNGNTNSLNLSSPNPMENKGMPFGMGLGNTSRS 

TDAPSQSTGDRKTGSVGSWGAARGPSGTDTVSG 

QSNSGNNGNNGKEREDSWKGASVQKSTGSKND 

SWDNMNRSTGGSWNFGPQDSNDNKWGEGNKM 

TSGVSQGEWKQPTGSDELKIGEWSGPNQPNSST 

GAWDNQKGHPLLENQGNAQAPCWGRSSSSTGS 

EVEGQSTGSNHKAGSSDSHNSGRRSYRPTHPDC 

QAVLQTLLSRTDLDPRVLSNTGWGQTQIKQDTV 

WDffiEVPRPEGKSDKGTEGWESAATQTKNSGG 

WGDAPSQSNQMKSGWGELSASTEWKDPKNTGG 

W^YKNNNSSNWGGGRPDEKTPSSWNENPSKD 

QGWGGGRQPNQGWSSGKNGWGEEVDQTKNSN 

WESSASKPVSGWGEGGQNEIGTWGNGGNASLA 

SKGGWEDCKRSPAWNETGRQPNSWNKQHQQQ 

QPPQQPPPPQPEASGSWGGPPPPPPGNVRPSNSS 

WSSGPQPATPKDEEPSGWEEPSPQSISRKMDTDD 

GTSAWGDPNSYNYKNVNLWDKNSQGGPAPREP 

NLPTPMTSKSASDSKSMQDGWGESDGPVTGARH 

PSWEEEEDGGVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSWMNPLAKQFSNMGLL 

SQTEDNPSSKMDLSVGSLSDKJKJDVDKRAMNLG 

DFNDIMRKDRSGFRPPNSKDMGTTDSGPYFEKG 

GSHGLFGNSTAQSRGLHTPVQPLNSSPSLRAQVP 

POFISPOVSASMLKOFPNSGT SPOT FNVGPOT SPO 

QIAMLSQLPQIPQFQLACQLLLQQQQQQQLLQN 

QRKISQAVRQQQEQQLARMVSALQQQQQQQQR 

QPGMKHSPSHPVGPKPHLDNMVPNALNVGLPDL 

QTKGPIPGYGSGFSSGGMDYGMVGGKEAGTESR 

FKQWTSMMEGLPSVATQEANMHKNGAIVAPGK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutaralc Acid, F=PhenylaIanine, G=Glycine, H=Histidinc, 
I=Isoleudne, K=Lysine, JL=Leucine, M=Methlonlne, 
N=Asparagine, P=ProIine, Q-Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










TRGGSPYNQFDIIPGDTLGGHTGPAGDSWLPAKS 

PPTNKIGSKSSNASWPPEFQPGVPWKGIQNIDPES 

DPYVTPGSVLGGTATSPIVDTDHQLLRDNTTGSN 

SSLNTSLPSPGAWPYSASDNSFTNVHSTSAKFPD 

YKSTWSPDPIGHNPTHLSNKMWKNraSSRNTTPL 

PRPPPGLTNPKPSSPWSSTAPRSVRGWGTQDSRL 

ASASTWSDGGSVRPSYWLVI HNT TPOIDfiSTT RT 

AuAu 1 TV OUUVJ >J V 1 VI O I VY l—i V L/Il L» 1 1 ylL/\Ju 1 J_/IV 1 

ICMQHGPLLTFHLNLTQGTALTRYSTKQEAAKAQ 
TALHMCVLGN1T1LAEFATDDEVSRFLAQAQPPT 
PAATPSAPAAGWQSLETGQNQSDPYGPALNLFG 
GSTGLGQWSSSAGGSSGADLAGASLWGPPNYSS 
SLWGVPTVEDPHRMGSPAPLLPGDLLGGGSDSI 


3226 


A 


200 


1387 


VPWKRQDEQLSLQVETLYLDSPAVIHLLSPTFLP 

PSSLPPFLQ1VDSSSSACTLDSFFPFLAPWDSPQDC 

GFKDHQPLTLQALTVELARWTLMLLLSTAMYG 

AHAPLLALCHVDGRVPFRPSSAVLLTELTKLLLC 

AFSLLVGWQAWPQGPPPWRQAAPFALSALLYG 

ANNNLVIYLQRYMDPSTYQVLSNLKIGSTAVLY 

Cl CI PT-TRT ^VROfiT AT T T T Tvf A AHAPVA AflHT Ci 

VPGNTLPSPPPAAAASPMPLHITPLGLLLLILYCLI 

SGLSSVYTELLMKRQRLPLALQNLFLYTFGYLLN 

LGLHAGGGSGPGLLEGFSGWAALVVLSQALNGL 

LMSAVMKHGSSITRLFVVSCSLVVNAVLSAVLL 

RLQLTAAFFLATLLIGLAMRLYYGSR 


3227 


A 


1 


679 


R5TRARTRRPGLRAVPLPVGGFLGKMKWVWAL 

WYAMAKKDPEGLFLQDNTVAEFSVDETGQMSA 
TAKGRVRLLNNWDVCADMVGTFTDTEDPAKFK 
MKYWGVASFLQKGNDDHWIVDTDYDTYAVQY 
SCRLLNLDGTCADSYSFVFSRDPNGLPPEAQK1V 
RQRQEELCLARQYRLIYHNGYCDGRSERNLL 


3228 


A 


430 


1104 


QQESPAAGAARMNCKEGTDSSCGCRGNDEKKM 

T K P V V VOnf} A V OK TOT I M^VA\inAT?PFP»VVPT 

VFDHYAVTVTVGGKQHLLGLYDTAGQEDYNQL 
RPLSYPNTDVFLICFSVVNPASYHNVQEEWVPEL 
KDCMPIIVPYYLIGTQIDLRDDPKTLARLLYMKE 
KPLTYEHGVKLAKAIGAQCYLECSALTQKGLKA 
WDEAJXTJJFHPKKXKKRCSEGHSCCSn 


3229 


A 


25 


722 


AISAGRSAKMQLKPMEINPEMLNKVLSRLGVAG 
OWRFVDVLGLEEF^T fiWPAPAPAT TIT FPT TAO 

HENFRKKQIEELKGQEVSPKVYFMKQTIGNSCGT 

IGLIHAVANNQDKLGFEDGSVLKQFLSETEKMSP 

EDRAKCFEKNEAIQAAHDAVAQEGQCRVDDKV 

NFHFILFNNVDGI^YELDGRMPFPVNHGASSEDT 

LLKDAAKVCREFTEREQGEVRFSAVALCKAA 


3230 


A 


282 


1479 


GDAATTACAPPDWFLGPRKLAAGPAGGGMLPR 

RLLAAWLAGTRGGGLLALLANQCRFVTGLRVR 

RAQQIAQLYGRLYSESSRRVLLGRLWRRLFIGRP 

GHASALMAALAGVFVWDEERIQEEELQRSINEM 

KJU.EEMSNMFOSSflVOHW 

GK^QRWEIvWIvTO 

FGTYTDVTPRQFFKVQLDTEYRKXWDALVIKLE 
VIERDVVSGSEVLHWVTOTPYPMYSRDYVYVRR 
YSVDQE^MMVLVSRAVEHPSVPESPEFVRVRS 
YESQMVIRPHKSFDENGFDYLLTYSDNPQTVFPR 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K~Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, ^Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










YCVSWMVSSGMPDFLEKLHMATLKAKNMETKV 
KDYISAKPLEMSSEAKATSQSSERKNEGSCGPAR 
IEYA 


3231 


A 


2117 


590 


FVPEPPE AGA SSPC APGDPDMSFRK WRQ SKFRH 

VFGQPVKNDQCYED1RVSRVTWDSTFCAVNPKF 

LAVIVEASGGGAFLVLPLSKTGRIDKAYPTVCGH 

TGPVLDIDWCPHNDEVIASGSEDCTVMVWQIPE 

NGLTSPLTEPVVVLEGHTKRVG11AWHPTARNVL 

LSAGCDNWLIWNVGTAEELYRLDSLHPDL1YN 

VSWNHNGSLFCSACKDKSVRIIDPRRGTLVAERE 

KAHEGARPMRAIFLADGKVFTTGFSRMSERQLA 

L WDPENLEEPM ALQELDS SNG ALLPF YDPDTS V 

VYVCGKGDSSIRYFEITEEPPYIHFLNTFTSKEPQR 

OMu^VLrJSJxvjLJb V oivCJblAKr Y JMLJtlJbKKCbrl VM 

TVPRKSDLFQDDLYPDTAGPEAALEAEEWVSGR 
DADPELISLREAYVPSKQRDLKISRRNVLSDSRPA 
MAPGSSHLGAPASTTTAADATPSGSLARAGEAG 
KLEEVMQELRALRALVKEQGDRICRLEEQLGRM 
ENGDA 


3232 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
O I AuAMQLCWVlLGFLLFRGH^lSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATILPSPTSETVLTVAAFG VIS FI VIL V V Wl 
ILVGWSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITL1SMKN1NMNNGKQSLSAEKVL 


3233 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
kj 1 AuAM^LL W V ILur LJLr KajHN ov^r I M 1 Q I i> 
QGGLGGLSLTTEPVSSNPGY1PSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATELPSPTSETVLTV AAFG V ISFrVIL V V V VI 
DLVGWSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNIKMNNGKQSLSAEKVL 


3234 


A 


1169 


4292 


AGDCGRLGVGGSEFPWEGSALGASPLPPICLQSR 

TWLLRAPAPAELGELEEVAAGRGDVWEPFLDSP 

GREESLQEASPRLADHGSSSGGGWEVKRSQRLR 

RGPSSPRRPYQDMEYERRGGRGDRTGRYGATDR 

SQDDGGENRSRDHDYRDMDYRSYPREYGSQEG 

KHDYDDSSEEQSAEDSYEASPGSETQRRRRRRH 

RHSPTGPPGFPRDGDYRDQDYRTEQGEEEEEEED 

EEEEEKASNIVMLRMLPQAATEDDIRGQLQSHG 

VQAREVRLMRNKSSGQSRGFAFVEFSHLQDATR 

WMEANQHSLMLGQKVSMFIYSDPKPKINEDWL 

CNKCGVQNFKRREKCFKCGVPKSEAEQKLPLGT 

RLDQQTLPLGGRELSQGLLPLPQPYQAQGVLAS 

QALSQGSEPSSENANDTIILRNLNPHSTMDSILGA 

LAPYAVLSSSNVRVIKDKQTQLNRGFAFIQLSTTE 

AAQLLQILQALHPPLTIDGKTINVEFAKGSKRDM 

ASNEGSRISAASVASTAIAAAQWAISQASQGGEG 

TWATSEEPPVDYSYYOODEGYGNSOGTESSLYA 

HGYLKGTKGPGITGTKGDPTGAGPEASLEPGADS 

VSMQAFSRPQPGAAPGIYQQSAEASSSQGTAANS 

QSYTIMSPAVLKSELQSPTHPSSALPPATSPTAQE 

SYSQYPVPDVSTYQYDETSGYYYDPQTGLYYDP 

NSQYYYNAQSQQYLYWDGERRTYVPALEQSAD 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=GIycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=>Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, V-Tyrosine, 
X=Unknown, *»Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










GHKETGAPSKEGKEKKEKHKTKTAQQIAKDME 

RWARSLNKQKENFKNSFQP1SSLRDDERRESATA 

DAGYAILEKKGALAERQHTSMDLPKLASDDRPS 

PPRGLVAAYSGESDSEEEQERGGPEREEKLTDW 

ViSJL AOJLLdvK^r r bJvb AL, IKri v^v^bUJLrlls.^>JNLbl 

HRRAHLSENELEALEKNDMEQMKYRDRAAERR 

EKYGIPEPPEPKRRKYGGISTASVDFEQPTRDGLG 

SDNIGSRMLQAMGWKEGSGLGRKKQGIVTPIEA 

QTRVRGSGLGARGSSYGVTSTESYKETLHKTMV 

TRFNEAQ 


3235 


A 


3 


1217 


PSFLNTGLGPTALGVLGGAGAGLMSNPSPQVPEE 

EASTSVCRPKSSMASTSRRQRRERRFRRYLSAGR 

LVRAQALLQRHPGLDVDAGQPPPLHRACARHD 

APALCLLLRLGADPAHQDRHGDTALHAAARQG 

PDAYTDFFLPLLSRCPSAMGIKNKDGETPGQILG 

WGPPWDSAEEEEEDDASKEREWRQKLQGELED 

EWQEVMGRFEGDASHETQEPESFSAWSDRLARE 

JrL\QKCQQQQREAEGSCRPPRAEGSSQb WRQQEE 

EQRLFRERARAKEEELRESRARRAQEALGDREP 

KPTRAGPREEHPRGAGRGSLWRFGDVPWPCPGG 

GDPEAMAAALVARGPPLEEQGALRRYLRVQQV 

RWHPDRFLQRFRSQIETWELGRVMGAVTALSQA 

LNRHAEALK 


3236 


A 


3 


1416 


GPASGMAEPTSDFETPIGWHASPELTPTLGPLSDT 

APPRDRWMFWAMLPPPPPPLTSSLPAAGSKPSSE 

SQPPMEAQSLPGAPPPFDAQILPGAQPPFDAQSPL 

DSQPQPSGQPWNFHASTSWYWRQSSDRFPRHQK 

SLNP A VKNS YYPRKYDAKFTDFS LPPSRKQKKK 

KRKEPVFHFFCDTCDRGFBCNQEKYDKHMSEI ITK 

CPELDCSFTAHEKIVQFHWRNMHAPGMKKIKLD 

TPEEIARWREERRKNYTTLAhnERKKKLKLEKEK 

RGAVL1 1 1QYGKMKGMSRHSQMAKIR 

KWKNDNSRQRAVTGSGSHLCDLKLEGPPEANA 

DPLGVLINSDSESDKEEKPQHSVIPKEVTPALCSL 

MSSYGSLSGSESEPEETPIKTEADVLAENQVLDSS 

APKSPSQDVKATVRNFSEAKSENRKKSFEKTNPK 

REKRLSQLSNVIRTKNTPSISLGNASSSGHST 


3237 


A 


3806 


2204 


F VGEQEGGCE AG AGRG AQTYPGE A G ER WFGRR 

RRRGRWSRKKMSLKSERRGTHVDQSDLLCKKG 

CGYYGNPAWQGFCSKCWREEYHKARQKQIQED 

WELAERLQREEEEAFASSQSSQGAQSLTFSKFEE 

KKTNEKTRKVTTVKKFFSASSRVGSKKEIQEAKA 

PSPSINRQTSIETDRVSKEFDEFLKTFHKTGQE1YK 

QTKLFLEGMHYKRDLSEEEQSECAQDFYHNVAE 

RMQTRGKVPPERVEKIMDQIEKYIMTRLYKYVF 

CPETTDDEKKDLAIQKRIRALRWVTPQMLCVPV 

NEDIPEVSDMVVKAITDnEMDSKRVPRJDKJLACIT 

Vr % <2VXJTC\J A 1VTTVKTCD A C A T^TM^T DTT TVT\/T V/^XTD 

PRLQSNIQYITRFCNPSRLMTGEDGYYFTNLCCA 

ESWSPDACLGVKQMYKNLDLLSQLNERQERIMN 

EAKKLEKDLEDWTDGIAREVQDIVEKYPLEIKPP 

NQPLAAIDSENVENDKLPPPLQPQVYAG 


3238 


A 


1373 


449 


VLSVCPTGWRPAPCRMAFMKKYLLPILGLFMA 
YYYYSANEEFRPEMLQGKKVIVTGASKGIGREM 
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SEQO) 
NO: 




Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanlne, G=Glycine, H=Histidine, 
1-Jsoleucine, K=Lysine, L— Leucine, M=Methionlne, 
N=Asparagine, P=Proline, 0=Glu taurine, R=Arginlne, S^erinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










AYHLAKMGAHWVTARSKETLQKVVSHCLELG 
AA S AHYI AGTMEDMTFAEQF V AQAGKLMGGLD 
MLH.NHITNTSLNLFHDDIHHVRKSMEVNFLSYV 
VLTVAALPMLKQSNGSIWVSSLAGKVAYPMVA 
AYSASKFALDGFFSSIRKEYSVSRVNVSITLCVLG 
L1DTETAMKAVSGIVHMQAAPKEECALEIIKGGA 
LRQEEVYYDSSLWTTLLIRNPCRKILEFLYSTSYN 
MDRFINK 


3239 


A 


213 


422 


ERTMQLETKVALNFIIFYLYNKLLW/QPLKKK*EA 
HWYPDKPLKGSGFHT/GEMVDPVGELAAKRSGL 
TV ED 


3240 


A 


1255 


1425 


HESYHWPNLCWVAPTSGAHSIG*KWPSWT GA 
VAHSCNPSTLVGRGGRITRGQELR 


3241 


A 


161 


547 


PA G IG RS T AKTPGTPGSLEMENLKS G V YPLKE A S 
GCPGADRNLLVYSFYEKGPLTFRDVAIEFSLEEW 
QCLDTAQQDLYRKVMLENYRNLVFLAGIAVSKP 
DL1TCLEQGKEPWNMKRHAMVDQPPGR 


3242 


A 


50 


241 


PLPARGKSTLPATFPSPSAPFT ASMS VVPPTxT? «3DT 
GWPRGVTQFGNKYTQQTKPLTLERTINL 


3243 


A 


380 


702 


FVAYLKLPFFSQVCLFASSEMFFTISRKNMSQKLS 
LLLLVFGL1WGLMLLHYTFQQPRHQSSVKLREQI 
LDLSKRYVKALAEENKNTVDVENGASMAGYGK 
1TVEYF 


3244 


A 


37 


1391 


VLMDGRMMRSMRLREEESPGPSHTASCLCGSAP 
CILCSCCPASRNSTVSRLlFTFFLFLGVLVSlioviLSP 
GVESQLYKLPWVCEEGAGIPTVLQGHIDCGSLLG 
YRAVYRMCFATAAFFFFFTLLMLCVSSSRDPRA 
AIQNGF WFFKFLIL V GLT VG AF Yl PDG SFTN I WF Y 
FGVVG SFLFILIQLVLLIDFAHS WNQRWLGKAEE 
CDSRAWYAGLFFFTLLFYLLSIAAVALMFMYYT 
EPSGCHEGKVFISLNLTFCVCVSIAAVLPKVQDA 

HLPTQLGNETVVAGPEGYETQWWDAPSIVGLIIF 
LLCTLFISLRSSDHRQVNSLMQTEECPPMLDATQ 
QQQQVAACEGRAFDNEQDGVTYSYSFFHFCLVL 
ASLHVMMTLTWVYKPGFTRKKf TSTWTA VWVk'T 
CASWAGLLLYL 


3245 


A 


52 


426 


SSLGNEDDEILSLAXDITGIVlFVASHRKMRAFIQV 
LTFLLLFVITSVASENASTSRGCGLDLLPQYVSLC 
DLDAIWGIVVEAAAGAGALITLLLMLILLVRLPF 
FK£K£KKSPVGLHFLFLLGTLGP 


3246 


A 


3 


515 


HEVCGSGCCCHCCAGGPVAROKALPRr RGVMS 

RFLNVLRSWLVMVSIIAMGNTLQSFRDHTFLYEK 

LYTGKPNLVNGLQARTFGIWTLLSSVIRCLCAIDI 

HNKTLYHTTLWTr^LALGIiFLSELFVYGTAAPTI 

G VLAPLMV A S FSTLGMLVGLRYLEVEPV SRQKX 

RN 


3247 


A 


1 


932 


ERLCFPCMQSI<IYSYMSPNKCSGIyIRFPLQEl^SV~ 
THHEVKCQGKPLAGIYRKREEKRNAGNAVRSA 
MKSEEQKJKDARKGPLVPFPNQKSEAAEPPKTPP 
SSCDSTNAAIAKQALKKPIKGKQAPRKKAQGKT 

qqnri<xtdfypvrrssrkskae:lqseerkrideli 

ESGKE:EGIVIKIDLIIXjKGRGVIATKQFSRGDFVVE 
YHGDLIEITDAKKivEALYAQDPSTGCYMYYFQY 
LSKTYCVDATRETNRLGRLINHSKCGNCQTKLH 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Grycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Ajjparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serlne, 
T=Tlireonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon> /^possible nucleotide deletion, 
V= possible nucleotide insertion 










DIDGVPHLILIASRDIAAGEELLYDYGDRSKASIE 
AHPWLKH 


3248 


A 


3 


870 


PGSTISCSELKGTQCRATAGSRGRRPPMTCWLRG 

VTATFGRPAEWPGYLSHLCGRSAAMDLGPMRK 

SYRGDREAFEETHLTSLDPVKQFAAWFEEAVQC 

Pr>lflFA>JAA/fPT ATPTR nfll<fP^APMT T T fcfnPf^fcTl 

GFRFFTNFESRKGKELDSNPFASLVFYWEPLNRQ 
VR VEGP VKKLPEEE A EC YFHSRPKS S QIG A V VSH 
QSSVIPDREYLRKKNEELEQLYQDQEVPKPKSW 
GGYVLYPQVMEFWQGQTNRLHDRIVFRRGLPTG 
DSPLGPMTHRGEEDWLYERLAP 


3249 


A 


43 


1210 


TRVGRGESGLKMEVKPPPGRPQPDSGRRRRRRG 

EEGHDPKEPEQLRKLFIGGLSFETTDDSLREHFEK 

WGTLTDCVVMRDPQTKRSRGFGFVTYSCVEEV 

DAAMCARPHKVDGRWEPKRAVSREDSVKPGA 

HLTVKK1FVGGIKEDTEEYNLRDYFEKYGK1ETIE 

VMEDRQSGKKRGFAFVTFDDHDTVDK1VVQKY 

UTTXT^TJ~MY~ 1 T7\/T/''& r A I CI/ ACMAC A/^O/^D/^D/^O/^O 

ri i liNUrlJNUti VIUSj\LoK^fcMybAUayK.vjRuOOc> 

GNFMGRGGNFGGGGGNFGRGGNFGGRGGYGG 

GGGGSRGSYGGGDGGYNGFGGDGGNYGGGPG 

YSSRGGYGGGGPGYGNQGGGYGGGGGYDGYN 

EGGNFGGGNYGGGGNYNDFGNYSGQQQSNYGP 

MKGGSFGGRSSGSPYGGGYGSGGGSGGYGSRRF 


3250 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKMREALQNVHEEVALRYY 

GCGLVIPEHLENCWILDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFIHGYffiKLGEAGTKNESHDIVVSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 
PPTPTT4WI wnpn nr\ a t v\wcr a\/t a rwinvr 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDA1MFTFK 

EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 


3251 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKfflREALQNVHEEVALRYY 

GCGLVIPEHLENCWILDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFIHGYIEICLGEAGIKNESHDIVVSNCVDSTL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 

EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 




A 


i i 
i 


j /*+ 


pt fi<s>JT A P A T pvtv/tvoa w\nwrnriAPnr>ppriPTTT?p 

r LA?ol>J i i\r /\l»iv v ivl v W x LVl±JL/J\Xr KjLJr ts\£r i^lIvL 

DPGRPVGLEQLRRLGVLYWKLDADKYENDPELE 
KIRRERNYSWMDUTICKDKLP>^^ 
HLHLDDEIRYILDGSGYFDWDKEDQWTRIFMEK 
GDMVTLPAGIYHim^DEKl^TKAMRLFVGEPV 
WTA YNRP AD HFE A RG Q YVKFL A Q TA 


3253 


A 


2 


984 


ARAAAHCGICRLVRWWRKRRSVMGIQTSPVLLA 
SLGVGLVTLLGLAVGSYLVRRSRRPQVTLLDPNE 
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SEQID 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne C=Cysteine, D=Asparttc Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possibIe nucleotide insertion 










KYLLRLLDKTTVSHNTKRFRF ALPT A HHTLGLPV 
GKHIYLSTRIDGSLVIRPYTPVTSDEDQGYVDLVI 
K. V YLKCj VHrKr rbuuNMo^ Y LJJoLK. VCjlJ V Vbr 
RGPSGLLTYTGKGHrTWQPNKKSPPEPRVAKKLG 
MIAGGTGITPMLQLIRAILKVPEDPTQCFLLFANQ 
TEKDIILREDLEELQARYPNRFKL WFTLDHPPKD 
WAYSKGFVTADMIREHLPAPGDDVLVLLCGPPP 
MVQLACHPNLDKLGYSQKMRFrY 


3254 


A 


1 


968 


LQSAGEGVTHVL1LLESPARPVAAVTQVQRRRY 

HRLSDMSMLAERRRKQKWAVDPQNTAWSNDD 

SKFGQRMLEKMGWSKGKGLGAQEQGATDHIKV 

QVKNNHLGLGATINNEDNW1AHQDDFNQLLAEL 

NTCHGQETTDSSDKKEKKSFSLEEKSK1SKNRVH 

YMKFTKGKDLSSRSKTDLDCIFGKRQSKKTPEG 

DASPSTPEENETTTTSAFT1QEYFAKRMAALKNK 

PQWWGSDISETQVERKilGKKRNKEATGKDVE 

SYLQPKAKRHTEGKPERAEAQERVAKKKSAPAE 

EQLRGPCWDQSSKASAQDAGDHVQPA 


3255 


A 


173 


439 


GSAAMKVKIKCWNGVATWLWVANDENCGICR 

IVLArNOCCPDCKVFuDDCrLVW 

ILKWLHAQQVQQHCPMCRQEWKFKE 


3256 


A 


2 


377 


TAARRRQKGTAARRRQKGTLEEVVLPPRSCRVF 
WIHSGTTMSKVSFKITLTSDPRLPYKVLSVPESTP 
FTAVLKFAAEEFKVPAATSAIITNDGIGINPAQTA 
GNVFLKHGSELRIIPRDRVGSC 


3257 


A 


3 


1454 


GCSAAAAGAGSGPWAAQEKQFPPALLSFFIYNPR 

FGPREGQEENKILFYHPNEVEKNEKIRNVGLCEAI 

VQFTRTFSPSKPAKSLHTQKNRQFFNEPEENFWM 

VMVVRWIIEKQSKDGKPVIEYQEEELLDKVYSS 

VLRQC YSMYKLFNGTFLKA MEDG G VKLLKERL 

EKFFHRYLQTLHLQSCDLLDIFGGISFFPLDKMTY 

LKIQSFINRMEESLNIVKYTAFLYNDQLIWSGLEQ 

DDMRILYKYLTTSLFPRHIEPELAGRDSPIRAEMP 

GNLQHYGRFLTGPLNLNDPDAKCRFPKIFVNTD 

DTYEELHLIVYKAMSAAVCFM1DASVHPTLDFC 

RRLDSIVGPQLTVLASDICEQFNINKRMSGSEKEP 

QFKFIYFNHN1NLAEKSWHMRXTPSVSLTSVHPD 

LMKJLGDINSDFTRVDEDEEIIVKAMSDYWVVG 

KXSDRRELYVILNQKNANLDEVNEEVKKLCATQF 

NNIFFLD 


3258 


A 


113 


1558 


APRGC SMPHRKXKPFIEKKKA VSFHL VHRSQRD 

PLAADESAPQRVLLPTQKIDNEERRAEQRKYGVF 

FDDD YDYLQHLKEPSGPSELIPS STFS AHNRREEK 

EETLVIPSTGIKLPSSVFASEFEEDVGLLNKAAPV 

SGPRLDFDPDIVAALDDDFDFDDPDNLLEDDFEL 

QANKATGEEEGMDIQKSENEDDSEWEDVDDEK 

GDSNDDYDSAGLLSDEDCMSVPGKTHRAIADHL 

FWSEETKSRFTEYSMTSSVMRRNEQLTLHDERFE 

KFYEQYDDDEIGALDNAELEGSIQVDSNRLQEVL 

EEEEMITVVLEEAKEKWDCESICSTYSNLYNHPQ 
LIKYQPKPKQIRISSKTGIPLNVLPKKGLTAKQTE 
RIQMTNGSDLPKVSTQPRSKNESKEDKRARKQAI 
KEERKERRVEKKANKLAFKLEKRRQEKELLNLK 
KNVEGLKL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alauine C=€ysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H~Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 


3259 


A 


3 


964 


QMEPGNDTQ1SEFLLLGFSQEPGLQPFLFGLFLSM 

YLVTVLGNLL11LAT1SDSHLHTPMYFFLSNLSFA 

DICVTSTTIPKMLMN1QTQNKVITYIACLMQMYF 

FILFAGFENFLLSVMAYDRFVAICHPLHYMVIMN 

ptn r^m i \n a qii/tk/tc a t vct t r\rr \a\/\/i> i ccrr 
JrriLL-ULL. V LAi W I LVLoAJL Y oL.L^lL-M V V KLor L, I 

ALEIPHFFCELNQVIQLACSDSFLNHMVIYFTVAL 
LGGGPLTGILYSYSKIISSIHAISSAQGKYKAFSTC 
ASHLSWSLFYGAILGVYLSSAATRNSHSSATAS 
VMYTWTPMLNPFIYSLRMCDIKRALG IHLL WGT 
MKGQFFKKCP 


3260 


A 


34 


2573 


IPFLKSCCCCCLFDFPPPPLDQVQEEECEVERVTE 

HGTPKPFRKFDSVAFGESQSEDEQFENDLETDPP 

NWQQLVSREVLLGLKPCEIKRQEVINELFYTERA 

HVRTLKVLDQVFYQRVSREGELSPSELRKJFSNLE 

DILQLfflGLNEQMKAVRKRNETSVIDQIGEDLLT 

WFSGPGEEKLKHAAATFCSNQPFALEMIKSRQK 

KDSRFQTFVQDAESNPLCRRLQLKDIIPTQMQRL 

TKWLLLDNIATYTEWPTEREKVKXAADHCRQIL 

NYVNQAVKEAENKQRLEDYQRRLDTSSLKLSEY 

PNVEELRNLDLTKRKMIHEGPLVWKVNRDKTID 

LYTLLLEDILVLLQKQDDRLVLRCHSKILASTAD 

SKHTFSPVIKLSTVLVRQVATDNKALFVISMSDN 

GAQIYELVAQTVSEKTVWQDLICRMAASVKEQS 

TKPIPLPQSTPGEGDNDEEDPSKLKEEQHGISVTG 

LQSPDRDLGLESTLISSKPQSHSLSTSGKSEVRDL 

F V AERQF AKEQHTDG TLKE VG ED YQI A IPD SHLP 

VSEERWALDALRNLGLLKQLLVQQLGLTEKSVQ 

EDWQHFPRYRTASQGPQTDSVIQNSENIKAYHSG 

EGHMPFRTGTGDIATCYSPRTSTESFAPRDSVGL 

Ar*v2Uc>(^ A 1 L V MDHM1M 1 PbMP I MhrbGGLDD 

SGEHFFDAREAHSDENPSEGDGAVNKEEKDVNL 

RISGNYLILDGYDPVQESSTDEEVASSLTLQPMT 

GEPAVESTHQQQHSPQNTHSDGA1SPFTPEFLVQQ 

RWGAMEYSCFE1QSPSSCADSQSQ1MEYIHK1EA 

DLEHLKKVEESYT1LCQRLAGSALTDKHSDKS 


3261 


A 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEGAA 

GQQPTAPDKSKETNKTDNTEAPVTKIELLPSYST 

ATLIDEPTEVDDPWNLPTLQDSGIKWSERDTKGK 

ILCFFQGIGRLILLLGFLYFFVCSLD1LSSAFQLVG 

GKMAGQFFSNSSIMSNPLLGLVIGVLVTVLVQSS 

STSTSIVVSMVSSSLLTVRAAIPnMGANIGTSITNT 

n/ALMQVGDRSEFRRAFAGATVHDFFNWLSVLV 

LLPVEVATTTYLEIITQLIVESFHFKNGEDAPDLLK 

VITKPFTKLIVQLDKKVISQIAMNDEKAKNKSLV 

KIWCKTFTNKTQINVTVPSTANCTSPSLCWTDGI 

QNW™iOWTYK£NIAKCQHIFVNFHLPDLAVGT 

ELLELSLLVLCGCLIMIVKILG S VLKGQ VATVIKKT 

INTDFPFPFAWLTGYLAELVGAGMTFIVQSSSVFT 

SALTPLIGIGVlTffiRAYPLTLGSMGTTTTAJLAAL 

A9PGNAT R5sST OTAT PHPFFMT^nTT T WVPTPFTRT 

PIRMAKGLGNISAKYRWFAVFYLIEFFFLIPLTVFG 
LSLAGWRVLVGVGVPVVFIIILVLCLRLLQSRCPR 
VLPKKLQNWNFLPLWMRSLKPWDAVVSKFTGC 
FQMRCCCCCRVCCRACCLLCGCPKCCRCSKCCE 
DLEEAQEGQDVPVKAPETFDN1TISREAQGEVPA 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=GIutamic Acid, F=Phenyl alanine, (^Glycine, H=Histidiue, 
l=Isoleucine, K=Lysine> L=Le urine, M=Methionine, 
N=Asparagine, P— Proline, Q=Glutamine, R^Arginine, S=Serine, 
'^Threonine, V= Valine, W=Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










SDSKTECTAL 


3262 


A 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPRGS 

QGKLRRVLVPMS VKPS WGPGPSEG VTA VPTS DL 

GEIHNWTELLDLFNHTLSECHVELSQSTKRVVLF 

ALYLAMFVVGLVENLLVICVNWRGSGRAGLMN 

LY1LNMAIADLGIVLSLPVWMLEVTLDYTWLWG 

SFSCRFTHYFYFVNMYSSIFFLVCLSVDRYVTLTS 

ASPSWQRYQHRVRRAMCAGIWVLSA1IPLPEVV 

H1QLVEGPEPMCLFMAPFETYSTWALAVALSTTI 

LCAYVAVFVMCWLPYHVTLLLLTLHGTHISLHC 
HLVHLLYFFYDVIDCFSMLHCVINP1LYNFLSPHF 
RGRLLNAVVHYLPKDQTKAGTCASSSSCSTQHSI 
IlTKGDSQPAAAAPHPEPSLSFQAiniLLPNTSPISP 
TQPLTPS 


3263 


A 


1 


919 


QARSPSVAAMASPQLCRALVSAQWVAEALRAP 

RAGQPLQLLDASWYLPKLGRDARREFEERHIPG 

AAFFDIDQCSDRTSPYDHMLPGAEHFAEYAGRL 

GVGAATHVVIYDASDQGLYSAPRVWWMFRAFG 

HHAVSLLDGGLRJH.WLRQNLPLSSGKSQPAPAEF 

RAQLDPAFIKTYEDIKENLESRRFQVVDSRATGR 

FRGTEPEPRDGIEPGHIPGTVNIPFTDFLSQEGLEK 

SPEETRHLFQEKKVDLSKPLVATCGSGVTACHVA 

LGAYLCGKPDVPIYDGSWVEWYMRARPEDVISE 

GRGKTH 


3264 


A 


1 


1398 


ARRSTPRTAPRASATRSAAGTMREIVHTQAGQCG 

NQIGAKFWEV1SDEHGIDPTGSYHGDSDLQLERJ 

NVYYNEAAGNKYVPRAILVDLEPGTMDSVRSGP 

FGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELV 

DSVLDWRKESESCDCLQGFQLTHSLGGGTGSG 

MGTLLISKIREEYPDRIMNTFSVMPSPKVSDTVVE 

PYNATLSVHQLVENTDETYSIDNEALYDICFRTL 

KLTTPTYGDLNHLVSATMSGVTTCLRFPGQLNA 

DLRKJ^AVT^MVPFPRLHFFMPGFAJLTSRGS 

RALTWELTQQMFDSK3SFMMAACDPRHGRYLTV 

AAIFRGRMSMKEVDEQMLNVQNKNSSYFVEWIP 

NNVKTAVCDIPPRGLKMSATFIGNSTAIQELFKR1 

SEQFTAMFTIRKAFLHWYTGEGMDEMEFTE A ES 

NMNDLVSEYQQYQDATADEQGEFEEEEGEDEA 




A 


ZOD 




W WiiiJAKVlAjrrrir JiJc-iiLrri W VM 1 roJiljAKAU 1 U 
RELEMLDSLLALGGLVLLRDSVEWEGRSLLKAL 
VKKSALCGEQVHILGCEVSEEEFREGFDSDrNNR 
LVYHDFFRDPLNWSKTEEAFPGGPLGALRAMCK 
RTDPVPVTIALDSLSWLLLRLPCTTLCQVLHAVS 
HQDSCPGETPPSLFPLIHLPLPRSVPLFLSTLE 


3266 


A 


2 


884 


AAG AG ADGREP A SERA SRAEPP A V A MG QNDLM 
GTAEDFADQFLRVTKQYLPHVARLCLISTFLEDG 
IRMWFQWSEQRD YIDTTWNCGYLLAS SFVFLNL 
lAjy.L I vjU VLY L»ai\JN r V y Y ALr LiLi r vjI 1 ALt^ I i A Y a 

AGVPTMRESSPKQYMQLGGRVLLVLMFMTLLH 
FDASFFSIVQNIVGTALMILVAIGFKTKLAALTLV 
VWLFAINVYFNAFWTIPVYKPMHDFLKYDFFQT 
MSVIGGLLLVVALGPGGVSMDEKKKEW 


3267 


A 


802 


1011 


ASTFCSAWKRRSTAALWWSGSRASRSHPRELGP 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, ^Phenylalanine, (^Glycine, H=Histidine, 
I=Isoieucme, K=Lysine, L~ Leucine, M— Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Argiuine, S=Serine, 
T=Threonine, V=VaJine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










LCFVFGTAALSIRSMDVLSLFLEHGKLVFASGLSP 
RA 


3268 


A 


490 


679 


EDAWITNPSLSNARSTPSKPLCYTVLKEGQVVGV 
KTTKASNTREKLRPESERRMVKSFGDEVT 


3269 


A 


2 


796 


GSTHASGARPSLKRARSQRGRPLPSRALPSAHKD 

MTTNAGPLHPYWPQHLRLDNFVPNDRPTWHILA 

GLFSVTGVLVVTTWLLSGRAAWPLGTWTIRLSL 

CWFAVCGF1HLVIEGWFVLYYEDLLGDQAFLSQ 

LWKEYAKGDSRYILGDNFTVCMETITACLWGPL 

SLWWIAFLRQHFLRFILQLVVSVGQIYGDVLYF 

LTEHRDGFQHGFJ.GHPLYFWFYFVFMNALWLV 

LTOVLVLDAVKHLTHAQSTLDAKATKAKSKKN 


3270 


A 


17 


229 


GDTGPQILMSYLDSVASKLLQMVKKLSQSFCSNF 
KYLTKYSRKQVSDEIKKSRRTVESNPIFFKKNKK1 
Q 


3271 


A 


419 


553 


IQSGLSLCFADLSETPEGRAGVPGCPHSCDGVAS 
GRPCSPSSAG 


3272 


A 


1211 


1450 


FQFIQIELLNILQSLIRNQTQSPYNTTAYPArDSVTT 
ILPFSFSCFFIITKCFGLSIFPSVIFFLHVYFILTLVVF 
YCC 


3273 


A 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFPELP 

LPHWGQESAKRRSARRFLIMSELTKELMELVW 

GTKSSPGLSDTEFCRWTQGFVFSESEGSALEQFEG 

GPCAVIAPVQAFLLKKLLFSSEKSSWRDCSQEEQ 

KELLCHTLCDILESACCDHSGSYCLVSWLRGKIT 

EETASISGSPAESSCQVEHSSALAVEELGFERFHA 

LIQKRSFRSLPELKDAVLDQYSMWGNKFGVLLF 

LYSVLLTKGIENIKNEIEDASEPLIDPVYGHGSQS 

LINLLLTGI IA VSNVWDGDRECSGMKLLGEHEQA 

AVGFLTLMEALRYCKVGSYLKISKIPYIJDCLASE 

T1CLTVFFAKDMALVAPEAPSEQARRVFQTYDPE 

DNGFIPDSLLEDVMKALDLVSDPEYINLMKNKL 

DPEGLGIILLGPFLQEFFPDQGSSGPESFTVYHYN 

GLKQSNYNEKVMYVEGTAVVMGFEDPMLQTD 

DTPIKRCLQTKWPYIELLWTTDRSPSLN 


3274 


A 


186 


1358 


RWHRFFKSSAFWPAEVKQPRGGPKTGSRKEGA 

GSRAPQPVVRSFCGSVGAEGRMEKLRLLGLRYQ 

EYVTRHPAATAQLETAVRGFSYLLAGRFADSHE 

LSELVYSASNLLVLLNDGILRKELRKKLPVSLSQ 

QKLLTWLSVLECVEVFMEMGAAKVWGEVGRW 

LVIALIQLAKAVLRMLLLLWFKAGLQTSPPIVPL 

DRETQAQPPDGDHSPGNHEQSYVGKRSNRVVRT 

LQNTPSLHSRHWGAPQQREGRQQQHHEELSATP 

TPLGLQET1AEFLYIARPLLHLLSLGLWGQRSWK 

PWLLAGVVDVTSLSLLSDRKGLTRRERRELRRR 

TILLLYYLLRSPFYDRFSEARILFLLQLLADHVPG 

VGLVTRPLMDYLPTWQKTYFYSWG 


3275 


A 


575 


759 


SVYSASSCKCCNYRKTEQIPDCEQPPASSMPERPS 
HESQPTPQMMPLSAPSRAEELGQRPG 


3276 


A 


7 


258 


KAAGHRLLLAAGHPSMPSSDCLLWEGSLELRPL 
QHISSLLVLVSTTCLFAFPRVPIAFESKSCL1YHCH 
CAFTVRHYMCSSHTG 


3277 


A 


9 


2221 


KLGVEPEEEGGGDDEEDAEAWAMELADVGAAA 

SSQGVHDQVLPTPNASSRVIVHVDLDCFYAQVE 

MISNPELKDKPLGVQQKYLVVTCNYEARKLGVK 
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SEQID 
NO: 


Method 


Predicted 
beginning 

11 uv. tcuuuc 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

Ion tinn 
1UC<I I1U u 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanlne C=Cysteine, D=Aspartie Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K— Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










KLMNVRDAKEKCPQLVLVNGEDLTRYREMSYK 

VTELLEEFSPVVERLGFDENFVDLTEMVEKRLQQ 

LQSDELSAVTVSOHVYNNQSINLLDVLHIRLLVG 

SQIAAEMREAMYNQLGLTGCAGVASNKLLAKL 

VSGVFKPNQQTVLLPESCQHLTHSLNHIKEIPGIG 

YKTAKCLEALGINSVRDLQ r ITSPKTLEKELGISVA 

QRIQKLSFGEDNSPVILSGPPQSFSEEDSFKKCSSE 

VEAKNKIEELLASLLNRLCQDERKPHTVRLTIRRY 

SSEKHYGRESRQCPIPSHV1QKLGTGNYDVMTPM 

VDILMKLFRNMVNVKMPFHLTLLSVCFCNLKAL 

NTAKKGLIDYYLMPSLSTrSRSGKHSFKMKDTH 

MEDFPKDKETNRDFLPSGRJESTRTRESPLD'rraF 

SKEKDENEFPLCSLPEGVDQEVFKQLPVDIQEEIL 

SGKSREKFQGKGSVSCPLHASRGVLSFFSKKQM 

QDIPINPRDHLSSSKQVSSVSPCEPGTSGFNSSSSS 

YMSSQKDYSYYLDNRLKDERISQGPICEPQGFHF 

TNSNPAVSAFHSFPNLQSEQLFSRNHTTDSHKQT 

VATDSHEGLTENREPDSVDEKITFPSDDDPQVFYE 

LPEAVQKELLAEWKRTGSDFHIGHK 


3278 


A 


1 


876 


GLRLHVDLVEKPRTGIMAAETRNVAGAEAPPPQ 

KRYYRQRAHSNPMADHTLRYPVKPEEMDWSEL 

YPEFFAPLTQNQSHDDPKDKKEKRAQAQVEFAD 

IGCGYGGLLVELSPLFPDTLTT GI FTRVTCV^DYVO 

DRIRALRAAPAGGFQNIACLRSNAMKHLPNFFY 

KGQLTKMFFLFPDPHFKRTKHKWRIISPTLLAEY 

AYVLRVGGLVYTITDVLELHDWMCTHFEEHPLF 

ERVPLEDLSEDPVVGHLGTSTEEGKKVLRNGGK 

NFPA IFRRIQDP VLQ A VTS QTSLPGH 


3279 


A 


82 


2929 


TRTKRRLGREKAMASPPRGWGCGELLLPFMLLG 

TLCEPGSGQIRYSMPEELDKGSFVGNIAKDLGLE 

PQELAERGVRIVSRGRTQLFALNPRSGSLVTAGR1 

DREELCAQSPLCVVNFl^VENKMKIYGVEVEII 

DINDNFPRFRDEELKVKVNENAAAGTRLVLPFA 

RDADVGVNSLRSYQLSSNLHFSLDWSGTDGQK 

YPELVLEQPLDREKETVHDLLLTALDGGDPVLSG 

TTHIRVTVLDANDNAPLFTPSEYSVSVPENIPVGT 

RLLMLTATDPDEGINGKLTYSFRNEEEKISETFQL 

DSNLGEISTLQSLDYEESRFYLMEWAQDGGAL 

VASAKVWTVQDVNDNAPEVILTSLTSSISEDCL 

PGTV1ALFSVHDGDSGENGETACSIPRNLPFKLEK 

SVD^YHLLTTRDLDREETSDYMTLTVMDHGT 

PPLSTESH1PLKVADVNDNPPNFPQASYSTSVTEN 

NPRGVSIFSVTAHDPDSGDNARVTYSLAEDTFQG 

APLSSYVSINSDTGVLYALRSFDYEQLRDLQLWV 

TASDSGNPPLSSN VSLSLFVLDQNDNTPEIL YPA L 

PTDGSTGVELAPRSAEPGYLVTKVVAVDKDSGQ 

NAWLSYRLLKASEPGLFAVGLHTGEVRTARALL 

DRDALKQSLVVAVEDHGQPPLSATFTVTVAVAD 

RIPDILADLGSIKTPIDPEDLDLTLYLVVAVAAVS 

CVFLAFVIVLLVLRLRRWHKSRLLQAEGSRLAG 

VPASHFVGVDGVRAFLQTYSHEVSLTADSRKSH 

LIFPQPNYADTLLSEESCEKSEPLLMSDKVDANK 

EERRVQQAPPNTDWRFSQAQRPGTSGSQNGDDT 

GTWPNNQFDTEMLQAMELASASEAADGSSTLGG 

GAGTMGLSARYGPQFTLQHVLQGELGSDYRQN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystcinc, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
IMsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Clutamlne, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










VYIPGSNATLTNAAGKJIDGKAPAGGNGNKKKS 
GKKEKK 


3280 


A 


149 


1288 


GTSQMSSHKGSVVAQGNGAPASNREADTAELAE 

LGPLLEEKGKRVIANPPKAEEEQTCPVPQEEEEE 

VRVLTLPLQArfflAMEKMEEFVYKVWEGRWRVI 

PYDVLPDWLKDNDYLLHGPIRPPMPSFRACFKSIF 

RIHTETGNIWTHLLGFVLFLFLGILTMLRPNMYF 

MAPLQEKVVFGMFFLGAVLCLSFSWLFHTVYCH 

^FKTV^RTFSKT nV^sfJTAT T TA/fn^FVPAA/T VV^FVr^ 
odxv v oxv i r oi\j_ji_/ i ijvji/\jL/i_/iivivj or vr wli i or i \_/0 

PQPRLIYLSIVCVLGISAIIVAQWDRFATPKHRQT 

RAGVFLGLGLSGVWTMHFTIAEGFVKj^TTVGQ 

MGWFFLMAVMY1TGAGLYAARIPERFFPGKFDI 

WFQSHQTFHVLVVAAAFVHFYGVSNLQEFRYGL 

EGGCTDDTLL 




A 


1 
i 


jj / 


KLQAQVRIGGKGTARRKKKVVFTRTATADDKKL 

QSSLKKLAVNNIAGIEEVNMIKDDGTVIrmW 

VQASLSANTFAITGHAEAKPITEMLPGILSQLGAD 

SLTSLRKLAEQFPRQVLDSKAPKPEDIDEEDDDV 

PDLVENFDEASKNEAN 


3282 


A 


155 


1139 


HALGRRGGSQELSAAACGCFALRLRAPGSGRPA 
LAPGAAAFAGLGGAPRFPPRGSAAGRTMLLKEY 
RICMPLTVDEYKIGQLYMISKHSHEQSDRGEGVE 
WQNEPFEDPHHGNGQFTEKR VYLNSKLPS WAR 
A V V Jrivlr i V IHJ^A. WIN Y Yri 11 1 c Y 1 CorLrlvrolri 
IETKYEDNKGSNDTIFDNEAKDVEREVCFIDIACD 
EIPERYYKESEDPKHFKSEKTGRGQLREGWRDSH 
QPIMCS YKLVTVKFE V WGLQTRVEQFVHKV VR 

nn T TOT-TROAFA WVnPWYnMTMnnVPPVPk'M 

MHEQTNIKVCNQHSSPVDDIESHAQTST 


3283 


A 


159 


547 


IKSKLNQQVEVQESEWRLTEAKGPTMGKESGW 

DSGRAAVAAVVGGWAVGTVLVALSAMGFTSV 

GIAASSIAAKMMSTAAIANGGGVAAGSLVAILQS 

V VJ/VrVVJlyO V 1 lj rv V iVJVjrrVVJ 1 /\l_»VJ/\ WiiUorroo 


3284 


A 


227 


637 


TSNSLLRPDRMSVMDLANTCSSFQSDLDFCSDCG 

SVLPLPGAQDWTCIRCGmiNVRDFEGKVVKTS 

WFHQLGTAMPMSVEEGPECQGPVVDRRCPRCG 

HEGMAYHTRQMRSADEGQTVFYTCTNCKFQEK 

EDS 


3285 


A 


123 


1535 

* 


riRLSYDEAFAMANDPLEGFHEVNLASPTSPDLL 

GVYESGTQEQTTSPSVIYRPHPSALSSVPIQANAL 

DVSELPTQPVYSSPRRLNCAEISSISFHVTDPAPCS 

TSGVTAGLTKLTTRKDNYNAEREFLQGATTTEAC 

DGSDD1FGLSTDSLSRLRSPSVLEVREKGYERLKE 

EL AKAQRELKLKDEECERL SK VRDQLG QELEEL 

TASLFEEAHKMVREANIKQATAEKQLKEAQGK1 

DVLQAEVAALKTLVLSSSPTSPTQEPLPGGKTPF 

IVIVVJXX. xxvtnxvo l OO/^lVlOvjijriV^-L^JUO V IWr 1 V xVL'^JSJirV 

DLSLYNEFRLWKDEPTMDRTCPFLDKIYQEDIFP 
CLTFSKSELASAVLEAVEInTnTLSIEPVGLQPIRFV 
KASAVECGGPKKCALTGQSKSCKHRIKLGDSSN 
YYYISPFCRYRITSVCNFFTYIRYIQQGLVKQQDV 
DQMFWEVMQLRKEMSLAKJLGYFKEEL 


3286 


A 


3 


589 


GPSQSMAAGELEGGKPLSGLLNALAQDTFHGYP 
GITEELLRSQLYPE WPEEFRPFLAKMRGILKS IAS 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, IOLysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R«Arginine, S=Serine, 
T^Thrconinc, V=Valine, W=Tryptophan, Y«=Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
\=possible nucleotide insertion 










ADMDFNQLEAFLTAQTKKQGG1TSDQAAVISKF 
WKSHKTKJMSLMNQSRWNSGLRGLSWRVDGK 
SQSRHSAQIHTPVAIIELELGKYGQESEFLCLEFD 
EVKVNQILKTLSEVEESISTLISQPN 


3287 


A 


50 


390 


LGAMAKHHPDLIFCEOCQAGVAIGRLCEKCDGKC 
VICDSYVRPCTLVRICDECNYGSYQGRCVICGGP 
G VSDA YYCKECTIQEKDRDGCPK1 VNLGS SKTDL 
FYERKKYGFKKR 


3288 


A 


3 


428 


RTTFFRFRPCESLCGDMKLLTHNLLSSHVRGVGS 

RGFPLRLQATEVR1CPVEFNPNFVARMIPKVEWS 

AFLEAADNLRLIQVPKGPVEGYEENEEFLRTMH 

HLLLEVEVIEGTLQCPESGRMFPISRGIPNMLLSE 

EETES 


3289 


A 


1 


1743 


AGCCRDTRFPTPRGPGSLCHNFCRSAACTVTRTI 

HGSPREDTGTPRSREMMFQDSVAFEDVAVSFTQ 

EEWALLDPSQKNLYRDVMQETFKNLTSVGKTW 

KVQNEEDEYKNPRRNLSLMREKLCESKESHHCG 

ESFNQIADDMLNRKTLPGITPCESSVCGEVGTGH 

SSLNTHIRADTGHKSSEYQEYGENPYRNKECKK 

AFSYLDSFQSHDKACTKEKPYDGKECTETFISHS 

CIQRHRVMHSGDGPYKCKFCGKAFYFLNLCLIH 

ERIHTGVKPYKCKQCGKAFTRSTTLPVHERTHTG 

VNADECKECGNAFSFPSEIRRHKRSHTGEKPYEC 

KQCGKVFTSFSSIQYHKMTHTGEKPYECKQCGK 

AFRCGSHLQKHGRTHTGEKPYECRQCGKAFRCT 

sdt ORHT?KTHTPni<rPYnPT<rnpr;i^riRRr , A^nr ht 

oiyj-iV^i\xujrXv i ii i ej-mva i vjor^i^v^vJi^vjriv\^/\oVs^JL>v^l 

HERTHSGEKPHECKECGKVFKYFSSLR1HERTHT 

GEKPPffiCKQCGKAFRYFSSLHIHERTHTGDKPYE 

CKVCGKAFTCSSSIRYHERTHTGEKPYECKHCGK 

AFISNYIRYHERTHTGEKPYQCKQCGKAFIRASS 

CREHERTHTINR 


3290 


A 


2 


1350 


GRPRSSSDNRNFLRERAGLSSAAVQTRIGNSAAS 

RRSPAARPPVPAPPALPRGRPGTEGSTSLSAPAVL 

WAVAWWVVSAVAWAMANYIHVPPGSPEVP 

KLNVTVQDQEEHRCREGALSLLQHLRPHWDPQE 

VTLQLFTDGITNBCLIGCYVGNTMEDVVLVRIYGN 

KTELLVDRDEEVKSFRVLQAHGCAPQLYCTFNN 

GLCYEFIQGEALDPKHVCNPAIFRL1ARQLAKIHA 

IHAHNGWIPKSNLWLKMGKYFSLIPTGFADEDIN 

KRFLSDPSSOTLOEEMTWMKEILSNLGSPVVLCH 

NDLLCKNnYNEKQGDVQFEDYEYSGYNYLAYDI 

GNHFNEFAG V SDVDYSL YPDRELQ SQ WLRA YLE 

AYKEFKGFGTEVTEKEVEILFIQVNQFALASHFF 

WGLWALIQAKYSTIEFDFLGYA1VRFNQYFKMK 

PEVTALKVPE 


3291 


A 


102 


839 


PEAQTSAVLAREKGHLPTMRHEAPMQMASAQD 
ARYGQKDSSDQNFDYMFKLLIIGNSSVGKTSFLF 

IV 1 i\ LS1~/ LJ 1 1 >jr\±. V J 1 V VJlL/rj\ V IV J V l IN. 1 N L_/ IN. IV 1 Iv_l_v \J 1 

WDTAGQERYRTITTAYYRGAMGFILMYDITNEE 

SFNAVQDWSTQIKTYSWDNAQV1LVGNKCDME 

DERVISTERGQHLGEQLGFEFFETSAKDNINVKQ 

TFERLVDIICDKMSESLETDPAITAAKQNTRLKET 

PPPPQPNCAC 


3292 


A 


2 


4136 


DRPPWNSRVDDFVTNLIHLSSKGH1SPAKDTSLQ 
QRTPAEMSPVLHFYVRPSGHEGAASGHTRRKLQ 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidlne, 
I-Isoleucine, K=Lysine, L=Leucine, M=MetIiionine. 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V- Valine, W-Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\-possible nucleotide insertion 










GKLPELQGVETELCYNVNWTAEALPSAEETKKL 

MWLFGCPLLLDDVARESWLLPGSNDLLLEVGPR 

LNFSTPTSTNIVSVCRATGLGPVDRVETTRRYRLS 

FAHPPSAEVEAIALATLHDRMTEQHFPHPIQSFSP 

ESMPEPLNGP1NILGEGRLALEKANQELGLALDS 

WDLDFYTKRFQELQKNPS r rVEAFDLAQSNSEHS 

RHWFFKGQLHVDGQKLVHSLFESIMSTQESSNP 

NNVLKFCDNSSAIQGKEVRFLRPEDPTRPSRFQQ 

QQGLRHVVFTAE1TINFPTGVCPFSGATTGTGGRJ 

RDVQCTGRGAHVVAGTAGYCFGNLH1PGYNLP 

WEDLSFQYPGNFARPLEVAIEASNGASDYGNKF 

GEPVLAGFARSLGLQLPDGQRREWIKPIMFSGGI 

GSMEADHISKEAPEPGMEWKVGGPVYRJGVGG 

GAASSVQVQGDNTSDLDFGAVQRGDPEMEQKM 

NRVIRACVEAPKGNPICSLHDQGAGGNGNVLKE 

LSDPAGA1IYTSRFQLGDPTLNALEIWGAEYQESN 

ALLLRSPNRDFLTHVSARERCPACFVGTITGDRRI 

VLVDDRECPVRRNGQGDAPPTPPPTPVDLELEW 

VLGKMPRKEFFLQRKPPMLQPLALPPGLSVHQA 

LERVLRLPAVASKRYLTNKVDRSVGGLVA QQQC 

VGPLQTPLADVAVVALSHEELIGAATALGEQPV 

KSLLDPKVAARLAVAEALTNLVFALVTDLRDVK 

CSGNWMWAAKXPGEGAALADACEAMVAVMA 

ALGVAVDGGKDSLSMAARVGTETVRAPGSLVIS 

AYAVCPDITATVTPDLKHPEGRGHLLYVALSPG 

QHRLGGTALAQCFSQLGEHPPDLDLPENLVRAFS 

ITQGLLKDRLLCSGHDVSDGGLVTCLLEMAFAG 

NCGLQVDVPVPRVDVLSVLFAEEPGLVLEVQEP 

DLAQVLKRYRDAGLHCLELGHTGEAGPHAMVR 

VSVNGAVVLEEPVGELRALWEETSFQLDRLQAE 

PRCVAEEERGLRERMGPSYCLPPTFPKASVPREP 

GGPSPRVAILREEGSNGDREMADAFHLAGFEVW 

DVTMQDLCSGAIGLDTFRGVAFVGGFSYADVLG 

SAKGWAAAVTFHPRAGAELRRFRKRPDTFSLGV 

PGLLLRHNLSGRYESRWASVRVGPGPALMLRG 

MEGAVLPVWSAHGEGYVAFSSPELQAQ1EARGL 

APLHWADDDGNPTEQYPLNPNGSPGGVAGICSC 

DGRHLAVMPHPERAVRPWQWAWRPPPFDTLTT 

SPWLQLFINARNWTLEGSC 


3293 


A 


65 


642 


G VRGF WAGTM A51R AGPR A AGTDGSDFOTTRFR V 

AMHYQMSVTLKYEDCKLIYVHLVIWLI^ 

VGHLRLLSHDQVAMPYQWEYPYLLSILPSLLGLL 

SFPRNN1 S YL VL SMISMGLFSIAPLIYGSMEMFPA 

AQQLYRHGKAYRFLFGFSAVSIMYLVLVLAVQV 

HAWQLYYSKKLLDSWFTSTQEKKHK 


3294 


A 


35 


1821 


SQRSCPRSPSSPAPPWARCSNPDSRTGGVPVPRA 

WSAGGPALGLMAAPVRLGRKRPLPACPNPLFVR 

WLTEWRDEATRSRHRTRFVFQKALRSLRRYPLP 

LRSGKEAKILOHFGDGLCRMLDERLORHRTSGG 

DHAPDSPSGENSPAPQGRLAEVQDSSMPVPAQP 

KAGGSGSYWPARHSGARVILLVLYREHLNPNGH 

HFLTKEELLQRCAQKSPRVAPGSARPWPALRSLL 

HRNLVLRTHQPARYSLTPEGLELAQKLAESEGLS 

LLNVGIGPKEPPGEETAVPGAASAELASEAGVQQ 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Giycine, H=Histidine, 
J— Isoleucine, K=I.ysine, L— Leucine, M=Methionine ) 
N-Asparagine, P=Proline, Q^GIutamine, R=Arginine, S^Serine, 
T-Threomne, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon,/«=possible nucleotide deletion, 
\-possible nucleotide insertion 










QPLELRPGEYRVLLCV D1GETRGGGHRPELLREL 

QRLHVTHTVRKLH V GDF VWVAQETNPRDPANP 

GELVLDrnVERKRLDDLCSSLiDGRFREQKFRLKR 

CGLERRVYLVEEHGSVHNLSLPESTLLQAVTNTQ 

V1DGFFVKRTADDCESAAYLALLTRGLQRLYQGH 

TLRSRPWOTPGNPESGAMTSPNPLCSLLTFSDFN 

AGAIKNKAQSVREVFARQLMQVRGVSGEKAAA 

LVDRYSTPASLLAAYDACATPKJBQETLLST1KCG 

RLQRNLGPALSRTLSQLYCSYGPLT 


3295 


A 


2 


1115 


EFHPHTQVSGLLTPQLQEPDVWSPSRGQPVSLHL 

PGKGAPEVKEMAWWKSW1EQEGVTVKSSSHFN 

PDPD AETL YKA MKG IGTNEQ A HD VLTKRSNTQR 

QQIAKSFKAQFGKDLTETLKSELSGKFERL1VAL 

MYPPYRYEAICELHDAMKGLGTKEGVIIEILASRT 

KNOLREIMKAYEEDYGSSLEEDIOADTSGYLERI 

LVCLLQGSRDDVSSFVDPALALQDAQDLYAAGE 

ICIRGTDEMKFITILCTRSATHLLRVFEEYEK1ANK 

SIEDSIKSETHGSLEEAMLTWKCTQNLHSYFAE 

RLYYAMKGAGTRDGTLIRNIVSRSEIDLNLIKCH 

FKKMYGKTLSSMIMEDTSGDYKNALLSLVGSDP 


3296 


A 


1 


838 


GTRGGVGPGDNGGVEAGAKPGAAAIPLRGDGS 
GETGPGRVAPGEVRGSPRGHVAGPEGPREVLFFF 
FLPSSKPASEVrNEYSWKVDFLKGMLQAEKLTSS 
WKAT ANOFT APGRVPTTARFRVPATKTVWT 0<s 

O GJV/ii l^/Al^ V^* JO -r\r VJix V i x I r\.I\Iji\ V rrt 1 J\. J Vfibyo 

RARYTSEMRSELLGTDSAEPEMDVRKRTGVAGS 
QPVSEKQSAAELDLVLQRHQNLQEKLAEEMLGL 
ARSLKTNTLAAQSV1KKDNQTLSHSLKMADQNL 
EKLKTESERLEQHTQKSVNWLLWAMLUVCFIFIS 
MILFIR1MPKLK 


3297 


A 


46 


617 


HKOPAGFLGLWLGTETYTISFPGPETFGLGLSHA 

TGEPGSPACRQPVVGLHSLHNYRMAMVSAMSW 

VLYLWISACAMLLCHGSLQHTFQQHHLHRPEGG 

TCEVIAAHRCCNKNR1EERSQTVKCSCLPGKVAG 

TTRNRPSCVDA SI VIGK WWCEMEPCLEGEECKTL 

PDNSGWMCATGNKIKTTRIHPRT 


3298 


A 


157 


748 


IOPPDPRhnvlTLAAYK^ICVlKELPLVSLFCSCFLAD 

PLNICSSYKYEADTVDLNWCVISDMEVIELNKCT 

SGQSFEVILKPPSFDGVPEFNASLPRRRDPSLEEIQ 

KKLEAAEERRKYQEAELLKHLAEKREHEREVIQ 

K^IEENNNFJK^MKLAQKMESNKENREAHLA 

AMLERLQEKDKHAEEVRKNKELKEEASR 


3299 


A 


5 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAGVA 

GGAPRRRTPVTMWRLLARASAPLI,RVPLSDSWA 

LLPASAGVKTLLPVPSFEDVSIPEKPK1JIFIERAPL 

VPKVRllEPKKLSDniGPSTEATEFTEGNFAILALG 

G G YLH WGHFE MMRLTINRSMDPKIVMF AIWR VP 

APFIO>ITRKSVGHRMGGGKGAroHYVTPVKAGR 

LWEMGGRCEFEEVQGFLDQVAHKLPFAAKAVS 

RGTLEKMRKDQEERERNNQNPWTFERIATANML 

GIRKVLSPYDLTHKGKYWGKFYMPKRV 


3300 


A 


2 


1847 


FVAGGPRGSGSAAETMPEIRVTPLGAGQDVGRS 
CILVSIAGI^NVMLDCGMHMGH^DRRFPDFSYT 
TQNGRLTDFLDCVnSHFHLDHCGALPYFSEMVG 
YDGPIYMTHPTQAICPILLEDYRKMVDKKGEAN 
FrTSQMIKDCMKKVVAVHLHQTVQVDDELEIKA 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










YYAGHVLGAAMFQIKVGSESWYTGDYNMTPD 

RHLGAAWEDKCRPNLLITESTYATTIRDSKRCRE 

RDFLKKVHETVERGGKVLIPVFALGRAQELCILL 

ETFWERMNLKVPTYFSTGT.TEKANHYYKLFIPWT 

NQKIRKTFVQRNMFEFKHIKAFDRAFADNPGPM 

VVFATPGMLHAGQSLQIFRKWAGNEKNMVIMP 

GYCVC^TVGHKILSGQRKLEMEGRQVLEVKMQ 

VEYMSFSAHADAKG1MQLVGQAEPESVLLVHGE 

AlsJKJVlbr LKQivIbybLK VN C Y Mr ANGET VTLPTS 

PSIPVG1SLGLLKREMAQGLLPEAKKPRLLHGTLI 

MKDSNFRLVSSEQALKELGLAEHQLRFTCRVHL 

HDTRKEQETALRVYSHLKSVLKDHCVQHLPDGS 

V I VbbVLL(^AAArbbUrGTKVLLVSWTYQDEEL 

GSFLTSLLKKGLPQAPS 


3301 


A 


2 


349 


CIRTEPAAAFRRLGALSGAAALGFASYGAHGAQ 
FPDAYGKELFDKANKHHFLHSLALLGVPHCRKP 
LWAGLLLASGTTLFCTSFYYQALSGDPSIQTLAP 
AGGTLLLLGWLALAL 


3302 


A 


59 


1184 


LRRNCSALGGLFQTIISDMKGSYPVWEDFrNKAG 

KLQSQLRTTYVAAAAFLDAFQKVADMATNTRG 

GTREIGSALTRMCMRHRSIEAKLRQFSSALIDCLI 

NPLQEQMEEWICKVANQLDKDFIAICEYKKARQEI 

KKKSSDTLKLQKKAKKGRGDIQPQLDSALQDVN 

DKYLLLEETEKQAVRKALEEERGRFCTFISMLRP 

VTEEE1SMLGEITHLQTISEDLKSLTMDPHKLPSSS 

EQVTLDLKGSDYSWSYQTPPSSPSTTMSRKSSVC 

SSLNSVNSSDSRSSGSHSHSPSSHYRYRSSNLAQQ 

APVRJLSSVSSHDSGF1SQDAFQSKSPSPMPPEAPN 

QRRKEKREPDPNGGGPTTASGPPAAAEEAQRPRS 

JV1 


3303 


A 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKSTRG 
HSSLLPPSQDFVAGLSVILRGTVDDRLNWAFNLY 
DLNKDGCITKEEMLDIMKS1YDMMGKYTYPALR 
EEAPRErivESFFQKMDRNKDGVVTIEEFIESCQK 
DENIMRSMQLFDNVI 


3304 


A 


40 


432 


ISEAASGAFQAR*FYQM\LEQKTDALGKQSVNRG 
FTKDKTLSSIFNIEMVKEKTAEEIKQIWQQYFAA 
KDTVYAVIPAEKFDLIWNRAQSCPTFLCALPRRE 
uYhrr Vu^ W rGTELHFHCTYKYSDPEGKA 


3305 


A 


2 


483 


LDACSTGPYSRSTHASADAWADAWVVVVLKVV 
GMTLFLLYFPtJIFNKSNDGFrrrRSYGTVSQIFGS 
RSPSPNGFITTRSYGTVCPKDWEFYQARCFFLIHL 
*\SSWNESWDFCKGKGCTLAIVDNSETLKLLHDL 
HDAEKNYIALPYRSSKYMSTCNGTF 


3306 


A 


2 


872 


TLSSACLIGDAWKELTWAGAVSNQLLVWYPAT 
ALADNKPVAPDRRISGHVGUFSMSYLESKGLLA 
TASEDRS VRIWKGGDLRVPG GRVQNIGHCFGHS 
AKV wy V JsULbN YLlbAubDCVCLV WSHEGEILQ 
AFRGHQGRGIRAIAAHERQAWVITGGDDSGIRL 

W iLL V VJXV.VJ I ix^JjUvJ/ i-/l-/kJOi- V Jr Alv I 1 V^VJ^-'l-'O 

GWLLATAGSD*YRGPVSL*RRGQVLGAAARG*T 
FPVLLPAGGSSWSRGLRTVCYGQWGRSCQGCPH 
QHSNCCCGPDPVSWEGAQLELGPAWL 


3307 


A 


2 


927 


RTSRVEKGLRKAGAAVTMESDEWFSQALPANTS 
AQKAELIALTQAIRWGKDINVNTDSRYAFATVH 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=<5lutamic Acid, F=Pheny)alanine, G=Glycine, H=Histidine, 
[=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamiiie, R=Arginine, S=Serlne, 
T=Threonine, V« Valine, W=Tryptophan, Y=Tyrosine, 
X=OJnknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










VRGAICQERRLLTSAEKATKNKNPPSSKPNRSSSXF 
WGTTCDQVNAKQGPKPSPGHRLRRNLPGEKWEI 
DFTKVKPHOAGYTCYT T VT VTTTF^fi WTF AVA TIC 

1SL L IV V IV J I l\£r\KJ I IV I LjLj VLVL/lr uvj w I c/\ Jr f\ I IV 

NETVNMVVKFLLNEIIPRHGLPVAIGSDNGPAFA 

LSIV*SVSKALNIQWKLHCAYRPQSSGQVERMNC 

TLKNTLTKLILETGVNWVSLLPLALLRVRCTPYW 

AGFLPFEIMYGRVLPILPKLRDAQLAKJSQTNLLQ 

YLQSP 


3308 


A 


490 


1077 


DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 
MEQRRFSDUFHPWKKEENGNQSRVIPYTITLTNP 
LEHKTAT VRETQTM YKA SQESEC Y VID AEVLTH ! 
DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 
RKQPWGLVKTFIEKNFWSGLEDYFRHL 




A 




1077 


IN oroLjUr INUiNJc/JJlr 1 JcJLoJL/ooJLJ 1 rilvisvjrb V l^Ar Y b 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRFSDHFHPWKKEENGNQSRVIPYTITLTNP 

LEHKTATVRETQTMYKASQESECYVID AEVLTH 

DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 

RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3310 


A 


2 


1198 


SPLCHPGLSRER/S*SEAKLRSGRYC*BCRQVEAPL 
*RPGL*TMAASDTERDGLAPEKTSPDRDKKKEQS 
EVSVSPRASKJHHYSRSRSRSIvERKRKSDNEGRKH 
RSRSRSKEGRRHESKDKS SKKHKSEEHNDKEHSS 
DKGRERLNSSENGEDRHKRKERKS SRGRSHSRS 
RSRERRHRSRSRERKKSRSRSRERKKSRSRSRER 

SRSRDRKKRJEKPRRFSRSLSRTPSPPPFRGRNTA 

ynAOPAl A DDT "CT> A V VT r\T*riBT2VT3\A\lT3TS r\tt r / m \r\ 
WlLJ/\\^&J\L,/\J$JtJ^EF^ V CIV.QIv.QQ 

E1AAAAAATGGSVLNVAALLASGTQVTPQIAMA 
AQMAALQAKALAETG1AVPSYYNPAAVNPMKF 
AEQEKXRKMLWQGKKEGDKSQSAGNMGKN 


3311 


A 


177 


4 


PIQIPPRITPPRPSPHLLTPRTGSSPPPPRAPSPPHPT 

pnPAwnFPPT <sa\/t QnHWT 
.rvjr j\nijrjrr v L>ovjri 1 iv 1 


3312 


A 


3 


426 


LESPRH*PPCWGPLIWALTVSSVPSPTPELSCILKS 
P/RPAOPV/PGT WPS I T SPAPPfy^OPT T OT v.pr'Pr; 

AGQWPSPLSPAPPPSSDPLSGLSPCPGAGPRSSP\S 
ASAPCRAVPLSPRJRLTWPPHLOVGILIPTGRPWK 
NL 


3313 


A 


162 


2 


QLQNLASRGCL* SQLLRRLRRENRLNPGGGGCSE 
IAPNCTPAWVTQRDFFRKKK 


3314 


A 


162 


2 


QLQNLASRGCL* SQLLRRLRRENRLNPGGGGCSE 

1 A P\CTPA WVTOR DFFR KKK 
J-rur \\s iinyr v i v^rvLyi i jcnjcviviv 


3315 


A 


466 


1 


PRKRESWWGERLP/PRGFPPAAEDAPAPGWKGR 
KHASRTARAHVFHPIRQSIRSPVRGRPGDPRAAH 
TRSAGTRLQCKASRGG*GKGPAPTR*EGGPGSAP 
APLPA SS GCSLFPDSSP WTPPPPAPG A A AA QP* *T 
PRCPAALRAGAHIGRVGRPY 


3316 


A 


3 


2307 


NHLGTLMQNWDSSSRVPFSSGQHSTQSFPPSLMS 
KSTMSMLOKPTVAYVRPMnfiOF^MPPI^T ^Ccuv^S 

QSHGNSMTELKPSSKAHLTKLKIPSQPLDASASG 

DVSCVDEILKEMTHSWPPPLTAIHTPCKTEPSKFP 

FPTKESQQSNFGTGEQKRYNPSKTSNGHQSKSM 

LKDDLKLSSSEDSDGEQDCDKTMPRSTPGSNSEP 

SHHNSEGADNSRDDSSSHSGSESSSGSDSESESSS 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, HNHistidine, 
!=lso leucine, K-Lysine, lj=Leucine, M=Meth»onine, 
N«Asparagine, P^Proline, 0=Glutamine, U=Arginine, S==Serine, 
T-Thrconine, V=»Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possib!e nucleotide insertion 










SDSEANEPSQSASPEPEPPPTOKWQLDNWLNKV 

NPHKVSPASSVDSNIPSSQGYKKEGREQGTGNSY 

TDTSGPKETSSATPGR\APKPIQKGSESGRGRQKS 

PAQSDSTTQRRTVGKKQPKKAEKAAAEEPRGGL 

IGESETPVDLASSMPSSRHKAATKGSRKPNIKKES 

KSSPRPTAEKKKYKSTSKSSQKSREIIETDTSSSDS 

DESESLPPSSQTPKYPESNRTPVKPSSVEEEDSFFR 

QRMFSPMEEICELLSPLSEPDDRYPLIVKIDLNLLT 

RIPGKPYKETEPPKGEKKNVPEKHTREAQKQASE 

KVSNKGKRm<JSIEDDNRASESKICPKTEDKNSA 

GHKPSSNRESSKOSAAKEKDLLPSPAGPVPSKDP 

KTEHGSRKRTISQSSSLKSSSNSNKETSGSSKNSS 

STSKQKKTEGKTSSSSKEVKVKAPSSSSNCPPSAP 

TLDSSKPRRTKLVFDDRNYSADHYLQEAKKLKH 

NADALSDRFEKAVYYLDAVVSFIECGNALEKNA 

OESKSPFPMYSETVDLI 


3317 


A 


496 


2 


NLLQDEKLVHSYPYDWRTQETCGYIVPARQWFI 
NXTRDnCTAAKELLKKVKJ^IPGSALNGMVEMMD 
RRPYWCISRQRVWGVPIPWHHKTKDEYLINSQT 
TEHIVKLVEQHGSDIWWTLPPEQLLPKEVLSEVG 
GPDALE Y VPGQDILDI WFDSGTS WS YVLPGPD 


3318 




2 


512 


i\ w rlIlvjj^oi\jolJ^\^nrir i IN iuriJi i Y vJiVLr r 1LVU 

SCWPDPSRNTELAFESQLWLCVQLVAIAILTLTF 
GKLSGWVSVPWLL1FSM1LF1FLLGYAWFSSHTSP 
LYWDCLLMRGHE1TEQPMKAE\RAGSIMVKEAIF 
LFRKGHSKGKT FT I FFT PFT OVHTCTFPTTnOFH W 
AP 


3319 


A 


407 


1 


SSLHRSPRPASPLPVPEAP\SFLPVPAPKPSALPPFS 
LSGAPSSASTFSPHSSPSPASPTPAPSPQSPFPSRPT 
SPPSLTPTRRPPLPADRRGPHLLYQPLHAPLEAAA 
TGPE/PSAAAGRLPRPRPPWRAAYPASR 


3320 


A 


4037 


3432 


OMSFAVAFTCMT OYRRr>TAnWKTPRFr;>JriVW<; 
WRPSVEFPGNLYRGEGIVYGTLEEVWDCVKPAV 
GGLRVKWDENVTGFEIIQSITDTLCVSRTSTPSAA 
MKLISPRDFVDLVLVKRYEDGTISSNATHVEHPL 
CPPKPGFVRGFNHPCGCFCEPLPGEPTKTNI VTFF 
HTDLSGYLPQNVVDSFFPRSMTRFYANLQKAVK 


3321 


A 


37 


360 


SHSASGAGRPAAPAADLRPAPNGQRPGPRLGAR 
ALWLPPRGRPDEAGRLPGEHLPQVPWDPGLTRS 
PSPRGPCRGAARAGHVGETPAPWGCPPPCAWEH 
KGPGSEGTP 

■IVVJl VJUJ-/VJ 1 A 


3322 


A 


1 


420 


AIVEDKHSGRSYDITSDLGNVLTSTSIAKTVNG*A 
ESSDSGAESDEEDAQEDLMGAYHSDIDKKMMKI 
V ADHKNLEVI VTNG YDKDGF V1IDIQNT3IHA SS SL 
NGRSTVrTVKPIDENLGQTGKSAVCIHQDINDDH 
VEDVT 


3323 


A 


8 


459 


DTLSLNCTLPETLPMTPSF*LSFL*FPGLARAKSIP 

TKTYSNEVVTLWYRPPDILLGSTDYSTQIDMW*G 

QVEVWQGPCGKGGGLVTTATQPAAFLFTVPSLP 

RGVGCIFYEMATGRPLFPGSTVEEQLOTTFRILSE 

EAWALCAVETHR 


3324 


A 


1276 


466 


PG STHASARITIY*L * IILSNATE VDNNFSKPPPFFP 
AGAPPASSSSSSSSSSPPTVSTAPPLIPPPGFPPPPG 
APPPSLIPTIESGHSSGYDSRSARAFPYGNVAFPH 
LPGSAPSWPSLVDTSKQWDYYARSSSSSSSSSSSS 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
l=Isoleucine, K— Lysine, I/>Leucine, MHMethionine, 
N=Asparagine, P=ProIine, Q^GIntamine, R-Arginine, S=Serine, 
T=Threonine, V^Valine, W^Tryptophan, Y=Tyrosine, 
X- Unknown, *=Stop codon,/=possiblc nucleotide deletion, 
\=possib!e nucleotide insertion 










SSSPRDRDRER*RTRERERERDHSPTPSVFNSDEE 
RYRYREYAERGYERHRASREKEERHRERRHREK 
EETRHKSSRSNSRRRHESEEGDSHRRHKHKKSICR 
SKEGKEAGSEPAPEQESTEATPAE 


3325 


A 


266 


3312 


TCLFSASCSSLPSPSSSFALLSTENTQRTYRVNPD 

GSLRVTFASGMEIGLSSEPHILAGAVNPTLGKCN1 

SLPGEHNANLISVL**GEQGCA*NVFH1SFS*AHN 

RNLLSmFDfflTRTGKIYDDHRKFTLRILYDQTGR 

PILWSPVSRYNEVNITYSPSGLVTFIQRGTWNEK 

MEYDQSFL*SPQL*LSIICYSAFVSFQSVMLLLHS 

QRRYIFEYDQPDCLLSVTMPSMVRHSLQTMLSV 

GYYRNIYTPPDSSTSFIQDYSRDGRJLLQTLHLGTG 

RRVLYKYTKQARLSEVLYDTTQVTLTYEESSGD 

LSDSSTLIA*LLTVFVLVPAGPLIGRQIFRFSEEGL 

VNARFDYSYNNFRVTSMQAVINETPLPIDLYRYV 

DVSGRTEQFGKFSVmYDLNQVITTTVMKJrITKIF 

SANGQVIEVQYEILKAIAYWMTIQYDNVGRMVI 

CDIRVGVDANITRYFYE YDA DGQLQTVS VNDKT 

QWRYSYDLNGNTNLLSHGKSARLTPLRYDLRDRI 

TRLGEIQYKMDEDGFLRQRGND1FEYNSNGLLQ 

KAYNKASGWTVQYYYDGLGRRVASKSSLGQHL 

QFFYADLTNPIRVTHLYNHTSSEITSLYYDLQGH 

L1AMELSSGEEYYVACDNTGTPLAVFSSRGQVJK 

EILYTPYGDIYHDTYPDFQVIIGFHGGLYDFLTKL 

VHLGQRD YD V VAG R WTTPNHHI WKQLNLLPKP 

FNLSTKLIKYGIFHFLFLILCLTDIRSWLELFGFQL 

HNVLPGFPKPELENSP SI * QM SNSMLHLLCA SL S * 

TILGIQCELQKQLRNFISLDQLPMTPRYNDGRCLE 

GGKQPRFAAVPSVFGKGIKFAIKDGIVTADIIGVA 

NEDSRRLAAILNNAHYLENLHFTIEGRDTHYFIK 

LGSLEEDLVLIGNTGGRRILENGVNVTVSQMTSV 

LNGRTRRFADIQLQHGALCFNIRYGTTVEEEKNH 

VLEIARQRAVAQAWTKEQRRLQEGEEGIRAWTE 

GEKQQLL STGRVQG YDG YF VLS VEQ 


3326 


A 


290 


1041 


KACLHLLSSFLTSNFLFNPLLPDSLYSVEARSQRA 
NLGPCRRKRLQTLMRLAAGFQYSSHKDPSLSAK 
EKHTD YHNEARGPWPG W VG* RTADGSCGRGPD 
GAHHPGPKSSS WRA SRLLPGLGGSHHLDA YVGR 
DLECGTPAPLQLEIPPQPRGHPAPIPTGQAGPRDS 
GPGASP*VETRPLTDGRR*PGVRPVGWTPAHPAG 
TLRPRGAVEPSVSACGKWAPSPTSQGCCEGRCD 
a \rpvt-TP a wro tt>t pen 


3327 


A 


1 


418 


CSECGKSFCKKSKF1IHQRTHTGEKPYECNQCGK 
SFCQKGTLTVHQRTHTGEKPYECNECGKNFYQK 

QRTHSGERPYVCHDCGKTFSQKSALNDHQKLIHT 
GVKLY 


3328 


A 


1 


270 


VTRKLPIFI VDAFTARAFRG SP AADCLLENELDED 
JVLriC^lsJLAKbMW 1 Ar IKKLrlr 1 DNr Ak^RbCrGL 
TWFTPTTHT OTT T^TT P^TT 


3329 


A 


45 


419 


EELSC WQI WQQI ANDLTRCQDSMINN SQCHKQG 
DFPYQVGTELS1QISEDENY1VNKADGPNNTGNP 
EFP1LRTQDSWRKTFLTESQRLNRDQQISIKNKLC 
QCKKGVDPIGWISHITOGHRVHKR 


3330 


A 


64 


430 


FWRl^GI^AAAVATTTSSSTMRFTSISNSLTST 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Grycine, H=Histidine, 
I=Isoleucine, K=Lysine, D=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q-Glutainine, R=Arginine, S=Senne, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknowu, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










AAIGLSFTTSTTTTATFTTNTTTTITSGFTVNQNQ 

T T CD^CTTWT \/X>VTCT\/C\A/TTT)\/lV/f r rvritJT UPT TXT 

EGNLELEIKRRLSSQATQ 


3331 


A 


3 


407 


TFGCSCTDCFFQKCCPAEAGVLLAYNKNQQIKIP 
PGTPIYECNSRCQCGPDCPNRIVQKGTQYSLCIFR 
TSNGRGWGVKTLVKIKRMSFVMEYVGEVITSEE 

AJlKiv.U^r YJJlNJvLrl 1 Y Lr DLL) Y fcoJJfcr 1 VUAAKi 


3332 


A 


25 


461 


PAADFVLQARPTRADILGIHSKYDEVRKAGACFY 
KMTGLGPGPQALYNGEPFKHEEMNIKELKMAVL 
QRMMD A S V YLQRE VFLGTLNDRTN AIDFLMDR 
ININ.V VrKJiN 1 L-lbKi i LiNLLo lav I AUAbUro 

TFFFLDSQDKSA 


3333 


A 


317 


54 


AWIIFLPPLTSCPLWAPGTKHKTILEARSGLGPIK 
AYPRLGPPTPGEPEAPAQDRTFHCEICNVKVNSK 
V (^JuKV^H lo^KJKH nl V DP V 


3334 


A 


304 


410 


AGPSLPSNLRQIFQSLPPFMDILLLLLFFMnFAI 


3335 


A 


19 


418 


VESRNSRVQPRVRLNDRTNAIDFLMDRNNVVPRJ 
NTLILRTNQQYLNLISTSVTADVEDFSTFFFLDSQ 
DKSAVLAKNMYYLTQDDESIISAATLWIIADFDIC 
PSGRJKLIJFNALKHMITSVHSRVGIIYNPFF 


3336 


A 


1 


1003 


PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLLNR 

VLERLAGGATRDSAASDILLDDIVLTHSLFLPTEK 

FLQELHQYFVRAGGMEGPEGLGRKQACLAMLL 

HFLDTYQGLLQEEEGAGHIIKDLYLLIMKDESLY 

QGLREDTLRLHQLVETVELKIPEENQPPSKQVKP 

LFRHFRRIDSCLQTRVAFRGSDEIFCRVYMPDHS 

Y VTIRSRLS AS VQDILG S VTEKLQ Y SEEPAGREDS 

LILVAVSSSGEKVLLQPTEDCVFTALGINSHLFAC 

TRDSYEALVPLPEEIQVSPGDTEIriRVEPEDVANH 

LTAFHWELFRCYHELEFVDYVFHGE 


3337 


A 


444 


43 


KILLCLANQFPDISFCPALPAVVALLLrlYSIDEAE 
CraKACRCLACNDPGRRLIDQSFLAFESSCMTFGD 
LVNKYCQAAJHKL1V1YAVSEDVLQVYADWQRWL 
FGELPLCYFARVFDVFLVEGYKVLYRVALAXXF 


3338 


A 


1 


398 


FRGKVRGRSAEMPGSDTALTVDRTYSDPGRHHR 
CKSRVERHDMNTLSLPLNIRRGGSDTNLNFDVPD 
GILDFHKVKLTADSLKQKILKVTEQDCIEQTSRDG 
NVAEYLKLVNNADKQQAGRIKQVFEKKNQK 


3339 


A 


1 


665 


AAAASNWGLITNIVNSIVGVSVLTMPFCFKQCGI 

\n P. A T T T \TT?/^0\ir\/l'T r Lir\Or^\AT71 \/VO A CT CVDDTV 

V Lu AJLJLL V v Cc> WM 1 riCjbCJVlr L VKbAoLSKJvR i x 

AGLAFHAYGKAGKMLVETSMIGLMLGTCIAFYV 
\/mTYT n CXTcr* a I? T Pf x?r\\7r~* tpp a apt t pa \/ct or 

VLPLSLQRNMMASIQSFSA1V1ALLFYTVFMFVIVL 
SSLKHGLFSGQWLRRVSYVRWEGVFRCIPIFGMS 

tr A f^C\^LC\\J^ PTVPlQT r»D"DC\7 


3340 


A 


198 


367 


LLPLQVLQEAFSRCVAVLTRSSKPSDMSVQVCG 
YISKCYSVAAQFEECREKITEMP 


3341 


A 


562 


277 


HSVIKRTPRXYLAEIVLIDDFSNKEHLKEKLDEYI 
KL WN GL VK VFRNERREGLIQARS1G AQKAKLG Q 

VT TVT F) A T-TPPV A \FSJ\krV A PT V A PTCVnD 


3342 


A 


385 


2 


NLTWWPLFRDVSFYTVDLIMLI1PFLDNVMWWE 
SLLLLTAYFCYVVFMKFWQVEKWVKQMINRN 
KVVKVTAPEAQAKPSAARDKDEPTLPAKPRLQR 
GGSSASLHNSLMRNSIFQNKIHTLDPHV 


3343 


A 


1 


385 


FRVDNSEEWKDVFnSSERSFKLDSLKCGTWYKV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A!anine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalaninc, G=Glycine, EHHistidine, 
I-Isoleucine, K=Lysinc, L-Leucine, M=Mcthionine, 
N^Asparagine, P«Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possibie nucleotide insertion 










KLAAKNSVGSGRISEIIEAKTHGREPSFSKDQHLF 
THINSTHAlU.NLQGWNNGGCPrTAIVLEYRPKGT 
WA WQGLRANSSG E VFLTELREATWY 


3344 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTA1SL . 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3345 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3346 


A 


3 


1509 


AGIRHEAPPTTSNRHRRQIDRGVTHLNTSGLKMP 

RGIAIDWVAGNVYWTDSGRDV1EVAQMKGENR 

KTLISGMIDEPHA1VVDPLRGTMYWSDWGNHPK 

EETAAMDGTLRETLVQDNIQWPTGLAVDYHNER 

LYWADAKLSVIGSIRLNGTDPIVAADSKRGLSHP 

FSIDVFEDYIYGVTYINNRVFKIHKFGHSPLVNLT 

G GLSHASD V VL YHQHKQPEVTNPCDRKKCEWL 

CLLSPSGPVCTCPNGKRLDNGTCVPVPSPTPPPD 

APRPGTCNLQCFNGGSCFLNARRQPKCRCQPRY 

TGDKCELDQCWEHCRNGGTCAASPSGMPTCRCP 

1 UfJr J ur JVv^ 1 ^VLAU I l^/VJNINo 1 v> 1 VNv^UINt^rA^ 

CRCLPGFLGDRCQYRQCSGYCENFGTCQMAAD 
GSRQCRCTAYFEGSRCEVNFCCSRCLEGACVVNK 

NSKMMPECQCPPHMTGPRCEEHVFSQQQPGHIA 
SIL1P 


3347 


A 


974 


666 


SPEMESHPITQAGVQWHHLSSLQPLPPGFK*FSCF 
SLPE*LGYRHVPPCLANSVFSVEMG\FLHVGQAG 
LELLTSGDLPALASQSAGITGVSHRARPENGFENIF 


3348 


A 


1 


1171 


LSKITMPVICNEPLSFIQRLTEYM*HTYFIHRPSSL 

SDPVDRMQCVAAFAVSAVASQWERTGKPFNPLL 

GETYELVRDDLGFRL1SEQVSHHPPISAFHAEGLN 

NDFIFHGSIYPKLKFWGKSVEAEPKGTITLELLEH 

NEAYTWTNPTCCVHNITVGKLWIEQYGNVEirNH 

KTGDKCVLNFKPCGLFGKELHKVEGY1QDKSKK 

VI PAT Vr.T^WTT7rT VWnPATm A W^MTiVVKIT 
I Ulv W 1 JLHwJL, ioV DrJt\ IrxJJrx I JSJSJN JLaiSJVTN I 

EEKKNSKQMSTSEELDEMPVPDSESVFIEPGSVLL 
WR1APRPPNSAQMYNFTSFAMVLNEVDKDMESV 

RAARKNRSKSEEDWKTRWFHQGPNPYNGAQD 
WIYSGSYWDRNYFNLPDIY 


3349 


A 


403 


497 


NFASSSGKYLRTQKIKCLNNKTTPrTTTEKK*SQS 
VRPP*SNRIY*ILQS*NISFS*LPN*NFASSSGKYLR 
TQK1KCLNNKFTPFPTTEKK 


3350 


A 


1 


712 


GAPAQDCICLPFPFHSSFLESDIRKPARRiaQTTNP 
DFT T f T FMSWVV^APPFrPPAFf^ttnttPPTfA W 

ARPAAVHEHHSPRDCGHLPDVIRSSLGGWQPH*P 
AQPENRLL*LLPVE*GHQHPTVSPVP*AGSPGGAS 
GWPGPGQAWRVRVPGPHPLCPPASPPSPVQQ**E 
SVAAGSGLPGCVLCAAGRRPGPLPLLCVEVGQA 
1 PPfiAWVSSSOfVRPOT THPT AY^HPiCVP^Fn 


3351 


A 


1 


428 


MAAWAATALKGRGARNARVLRGILAGATANK 
ASHNRTRALOSHSSPEGKEEPEPLSPELEYIPRKR 
GKNPMKAVGLAWAIGFPCGILLFILTKREVDKDR 
VKQMKARQNMRLSNTGEYESQRFRASSQSAPSP 
DVGSGVQT i 


3352 


A 


2 


841 


RTLFRGRRRREDDRISRPHPSTAESKAPTPKFDLL 
ASNFPPLPGSSSRMPGELVLENHRJVISDVVKGVYK 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alantne C=Cystcine, D=Aspartic Acid, 
E=€lutamic Acid, F=Phenylalanine, G=GlycIne, H=Histidine, 
I=Isoleucine, K=Lysine* L=Leucine, MNVfethionlne, 
N=Asparaglne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=UnknovHi, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










EKDNEELTISCPVPADEQTECTSAQQLNMSTSSP 

CAAELTALSTTQQEKDLIEDSSVQKDGLNQTTIP 

VSPPSTTKPSRASTASPCNNNINAATAVALQEPR 

KLSYAEVCQKPPKEPSSVLVQPLRELRSNVVSPT 

KNEDNGAPENS V EKPHEKPE A RASKDYSGFRGN 

nPRGAAGKIREQRRQFSHRAIPQGVTRRNGKEQ 

YVPPKSPK 


3353 


A 


1054 


587 


IATPTWTAPLTATPTPAHQYGPARVPNGAPRLEP 

PPGKRECRVGQYVVDLTSFEQLALPVLRNADCS 

SGPGQRVCVDDEIGKMELFSQLFIQAVRQTLSTPG 

TIILGTIPVPKGKPLAL\nEETRNRKD\OCVmVTKE 

N1WHLLPDIVTCVQSSRK 


3354 


A 


56 


1268 


GNfEPVGCCGECRGSSVDPRSTFVLSNLAEVVER 

VLTFLPAKALLRVACVCRLWRECVRRVLRTHRS 

VTWISAGLAEAGHLEGHCLVRVVAEELENVRILP 

HTVLYMADSETFISLEECRGHKRARKRTSMETA 

LALEKLFPKQCQVLGIVTPGIVVTPMGSGSNRPQ 

EIEIGESGFALLFPQIEG1KIQPFHF1KDPKNLTLER 

HQLTEVGLLDNPELRWLVFGYNCCKVGASNYL 

QQVVSTFSDMKIILAGGQVDNLSSLTSEKNPLDI 

DASGVVGLSFSGHRIQSATVLLNEDVSDEKTAEA 

AMQRLKAANIPEHNTIGF1V1FACVGRGFQYYRAK 

GNVEADAFRKFFPSVPLFGFFGNGEIGCDRIVTG 

NFILRKCNEVKDDDLFHSYTTIMALIHLGSSK 


3355 


A 


1 


707 


GTSSGLGGDRLAAPGPSPPSFYPQGRGERAYDIY 

SRLLRERJYCVMGPIDDSVASLVIAQLLFLQSESN 

KXPIHMYINSPGGVVTAGLArYDTMQYILNPICT 

WCVGQAASMGSLLLAAGTPGMRHSLPNSR1MIH 

QPSGGARGQATDIAIQAEE1MKLKXQLYNIYAKH 

TKQSLQVIESAMERDRYMSPMEAQEFGILDKVL 

VHPPQDGEDEPTLVQKEPVEAAPAAEPVPAST 


3356 


A 


352 


338 


FNYOTCRNLHlvn>SFLV*PGMCGLLAKHLSFHWG 
AFLIT/LG VAALCKFA VA * PRKKA YADF YRNYN* 
IKEFEVRKANISQSTK 


3357 


A 


1 


403 


ALGSCGGLLGTGLLKGTMSGTLWSKGIFAGYKR 
RIRIQREHTAVLKTEGWYARDETEFYLRMICANV 
YKANNNTVTPVLTPDKTRVMWRKVTQAHGISI 
M Vl^QFRTNLPAD AIGHIURMIV^ S 


3358 


A 


71 


2897 


FCSKDKCCLYLPDSTNRSKSCTAKPGAHSQDRHA 

VMDSERQVKDTDDDESPKRSIRDSGYIDCWDSER 

SDSLSPPRHGRDDSFDSLDSFGSRSRQTPSPDWL 

RGSSDGRGSDSESDLPHRK1PDVKKDDMSARRT 

SHGEPKSAVPFNQYLPNKSNQTAYVPAPLRKKK 

AEREEYRKS WSTATSP AGLGKKALQDYGPR1AP V 

S\DDAESTSMFDMRCEEEAAVQPHSRARQEQLQ 

L1NNQLREEDDKWQDDLAJRWKSRKRSVSQDLIK 

KEEERKKMEiaLAGEDGTSERRKSDCTYRElVQE 

KERRERELHEAYKNARSQEEAEGILQQYIERFTIS 

EAVLERLEMPKILERSHSTEPNLSSFLNDPWMK 

\rj to f~\/~\C T T)Tk TIT/" T~ " I ' A m 7T~" 1"" I''T ADA Ot 7T T^vT^O"* /fi A O 

YLRQQSLPPPKImaTVETTIA 

GSPSKTVTPKAVPMLTPICPYSQPKNSQDVLKTFK 

VDGKVSVNGETVrDlEEEKERECPTVAPAHSLTK 

SQIV1FEGVARVHGSPLELKQDNGSIEINIKKPNSV 

PQELAATTEKTEPNSQEDKNDGGKSRKGNCELAS 

SEPQHFTTTVTRCSPTVAFVEFPSSPQLKNDVSEE 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E-Glutamic Acid, ^Phenylalanine, G=Glydne, H=Histidinc, 

N=Asparagine 5 P=Proline, (^Glutamine, R=Arginine, S^Serine, 
T=Thrconine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










KDQKKPENEMSGKVELVLSQKWKPKSPEPEAT 

LTFPFLDKMPE ANQLHLPNLNSQ VDSPS SEKSP V 

TTPFKFWAWDPEEERRRQEKWQQEQERLLQER 

YQ\KEQDK\LKEE\WEKAQK£VEEEERRYYEEEP* 

II\EDPWPFTVSSSSADQLSTSSSMTEGSGTMNKI 

DLGNCQDEKQDRRWKKSFQGDDSDLLLKTRES 

DRLEEKGSLTEGALAHSGNPVSKGVHEDHQLDT 

EAGAPHCGTNPQLAQDPSQNQQTSNPTHSSEDV 

KPKTLPLDKSINHQIESPSERRKSISGKKLCSSCGL 

PLGKGAAMIIETLNLYFHIQCFRCGMCKGQLGDA 

VSGTDVRIRNGLLNCNDCYMRSRSAGQPTTL 


3359 


A 


3 


368 


EVTASREGRGACAWECGSSRGPWGLLRGTFAPV 
RAATP*S*LPKGSLRHRP*/CPPPVHLPPKSSCPPR ■ 
AWAGRATSM*TSSYSSEYQPQTP*ALVTLPPRSY 
YLLTHLLTLTHLHHQILFEP 


3360 


A 


2 


392 


ARGIGSLGRDHSGSGGGTGMAGAWVRKAADYV 
RSKDFRDYLMSTIiFWGPVANWGLPIAAITDMK\ 
KSPEITSRRMTFAL*CYSLTFVRFAHYVQ\PWNWL 
MLGCHTAVDFDQLISSMPC1SHGMTASASAL 


3361 


A 


4619 


532 


LLLGRANSPPYNS VVRTLPPATLLLRRAG WESF 

WSCQSRSPWPPRPEVRAPAKGPRGVAGAAGACS 

AGARLGDAAGGDPASGQAARGCGARAPRGLGR 

TARARDTAMEDAGAAGPGPEPEPEPEPEPEPAPE 

PEPEPKPGAGTSEAFSRLWTDVMGILDGSLGNID 

DLAQQYADYYNTCFSDVCERMEELRKRRVSQD 

LEVEKPDASPTSLQLRSQIEESLGFCSAVSTPEVE 

RKNPLHKSNSEDSSVGKGDWKKKNKYFWQNFR 

KMQKGIMRQTSKGEDVGYVASE1TMSDEERIQL 

MMMVKEKMITIEEALARLKEYEAQHRQSAALDP 

ADWPDGSYPTFDGSSNCNSREQSDDETEESVKF 

KRLHKLVNSTRRVRKKLIRVEEMJ^ 

H VFENSPVLDERSAL YSG VHKKPLFFDGSPEKPP 

EDDSDSLTTSPSSSSLDTWGAGRKLVKTFSKGES 

RGLTKPPKKMGTFFS YPEEEKA QKVSRSLTEGEM 

KKGLGSLSHGRTCSFGGFDLTNRSLHVGSNNSDP 

MGKEGDFVYKEVDCSPTASRISLGKKVKSVKET 

MRKRMSKKYSSS VSEQDS GLDGMPGSPPPSQPD 

PEHLDKPKLKAGGSVESLRSSLSGQSSMSGQTVS 

TTDSSTSNRESVKSEDGDDEEPPYRGPFCGRARV 

HTDFTPSPYDTDSLKLKKGDIIDIISKPPMGTWMG 

LLNNKVGTFNFIYVDVLSEDVEEKPKRPTRRRRK 

GRPPQPKSVEDLLDRINLKEHMPTFLFNGYEDLD 

TFKLLEEEDLDELNIRDPEHRADLLTAVELLQEY 

DSNSDQSGSQEKLLVDSQGLSGCSPRDS*CYESS 

ENLENGKTRKASLLSAKSSTEPSLKAFSRNQLGN 

YPTLPLMKSGDALKQGQEEGRLGGGLAP\DTSKS 

CDPPGC*LVLMKNRRXPPSFPSCRSC\ETL\EGPQ 

TVDTWPRSHSLDDLQVEPGAEQDVPTEVTEPPPQ 

IVPEVPQKTTASSTKAQPLEQDSAVDNALLLTQS 

KRFSEPQKLTTICECLEGSIAASGRGLSPPQCLPRNY 

DAQPPGAKHGLARTPLEGHRKGHEFEGTHHPLG 

TKEGVDAEQRMQPKIPSQPPPVPAKKSRERLANG 

LHPVPMGPSGALPSPDAPCLPVKRGSPASPTSPSD 

CPPALAPRPLSGQALGSPPSTRPPPWLSELPENTS 

LQEHGVKLGPALTR\KVSCARGVDLETLTENKL\ 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to Inst amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucinc, M=Methionine, 
N^Asparaginc, P=Prolinc, Q=<21utaminc, R=Arginine, S=Serine, 
T=Threoninc, V^Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *==Stop codon, /^possible nucleotide deletion, 
\=possibIe nucleotide insertion 










HAEGIRSSRREPYS*LRHGRCGI\P\EALVQRYAED 

LDQPERDVAANMDQIRVKQLRKQHRMAIPSGGL 

TEICRKPVSPGCIS\SVSDWLISIGLPMYAGTLSTA 

GFSTL\SQVPSLSHTCLQEAG\ITEERHIRK\LLSAA 

RLFKLPPGPEAM 


3362 


A 


1 


4653 


FRGGVGYAHTLHLLPFAGSSWLARARRTDRWT 

SGLVEMATLSLTVNSGDPPLGALLAVEHVKDDV 

SISVEEGKENILHVSENVIFTDVNSILRYLARVAT 

TAGLYGSNLMEHTEIDHWLEFSATKLSSCDSFTS 

TINELNHCLSLRTYLVGNSLSLADLCVWATLKG 

NAAWQEQLKQKKAPVHVKRWFGFLEAQQAFQS 

VGTKWDVSTTKARVAPEKKQDVGKFVELPGAE 

MGKVTVRFPPEASGYLHIGHAKAALLNQHYQV 

NFKGKLIMRFDDTNPEKEKEDFEKVILEDVAML 

HIKPDQFTYTSDHFETIMKYAEKLIQEGKAYVDD 

TPGEQIKAEREQR1ESKHRKNPIEKNLQMWEEMK 

KGSQFGHSCCLRAKIDMSSNNGCMRDPTLYRCK 

IQPHPRTGN*Y\NV\YPTYDFACPIVDSIEGVTHAL 

RTTEYHDRDEQFYWI1EALGIRKPYIWEYSRLNL 

NNTVLSKRKLTWFVT^EGLVIXjWDDPRFPTVRG 

VLRRGMTVEGLKQFIAAQGSSRSVVNMEWDK1 

WAFNKKVIDPVAPRYVALLKKEVIPVNVPEAQE 

EMK£VAKHPKNPEVGLKPVWYSPKVFIEGADAE 

TFSEGEMVTFINWGNLNITKIHKNADGKIISLDAK 

LNLENKJDYKKTTKVTWLAETTHALP1PVICVTYE 

HLITKPVLGKDEDFKQYVNKNSKHEELMLGDPC 

LKDLKKGDIIQLQRRGFFICDQPYEPVSPYSCKEA 

PCVL1YIPDGHTKEMPTSGSKEKTKVEATKNETS 

APFKERPTPSLNNNCTTSEDSLVLYNRVAVQGD 

VVRELKAKKAPKEDVDAAVKQLLSLKAEYKEK 

TGQEYKPGNPPAEIGQNISSNSSASILESKSLYDE 

VAAQGEVVRKLKAEKSPKAK1NEAVECLLSLKA 

QYKEKTGKEY1PGQPPLSQSSDSSPTRNSEPAGLE 

TPEAKVLFDKVASQGEWRKLKTEKAPKDQVDI 

AVQELLQLKAQYKSLIGVEYKPVSATGAEDKDK 

KKKEKENKSEKQNKPQKQNDGQRKDPSKNQGG 

GLSSSGAGEGQGPKKQTRLGLEAKK\EENLADW 

YSQVITKSEMmYHDISGCYILRPWAYAIWEAIKD 

FFDAEIKKLGVENCYFPMFVSQSALEKEKTHVA 

DFAPEVAWVTRSGKTElJVEPIAIRPTSETVTVIYPA 

YAKWVQSHRDLPIKLNQWCNVVRWEFKHPQPF 

LRTREFLWQEGHSAFATMEEAAEEVLQILDLYA 

QVYEELLAIPWKGRXTEKEKFAGGDYTTTIEAF 

ISASGRAIQGGTSHHLGQNFSKMFEIVFEDPKIPG 

EKQFAYQNSWGLTTRTIGVMTMVHGDNMGLVL 

PPRVACVQVV1IPCGITNALSEEDKEALIAKCNDY 

RRRLLSVNIRVRADLRDNYSPGWKFNHWELKG 

VPIRLEVGPEIDMKSCQFVAVRRDTGEICLTVAEN 

EAETKLQAlLEDIQVTLrTRASEDLKTHMVVANT 

MEDFQKlLDSGKIVQjDPFCGElDCEDWIKKTTARD 

QDLEPGAPSMGAKSLCIPFKPLCELQPGAKCVCG 

KNPAKYYTLFGRSY 


3363 


A 


3797 


1514 


LGGAAPETMPFPVTTQGSQQTQPPQKHYGITSPIS 
LAAPKETDCVLTQK\L1\ETLKPFGGFLKKEEGTA 
SRRNFNFGKN* 1NLVTOE WIRRNQ*KAKKLPQS VI\ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l-lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T»Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X°Unknown, *=Stop codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion 










ENVNGGKIFT/FLGSYRL/GEVHTKGADIDGVCVF 

APRHVDRSDFFT\SFYDKLKLQEEVKDLRAVEEA 

FVPVIKLCFDGIEID1LFARLALQTIPEDLDLRDDS 

LLKNLDIRC1RSLNGCRVTDEILHLVPN1DNFRLT 

LRAIKLWAKRHNIYSNILGFLGGVSWAMLVART 

CQLYPMA1ASTLVHKFFLVFSKWEWPNPVLLKQP 

EECNLNLPVWDPRVNPSDRYHLMPIITPAYPQQN 

STYNVSVSTRMVMVEEFKQGLAITDEBLLSKAE 

WSKLFEAPNFFQK YKHYI VLL A S APTENQRLE W 

VGLVESKIRJLVGSLEICNEFITLAHVNPQSFPAPK 

ENPDKEEFRTMWVIGLVFKKTENSENLSVDLTY 

DIQSFTDTVYRQAINSKMFEVDMKIAAMHVKRK 

QLHQLLPNHVLQKKKKHSTEGVBCLTALNDSSLD 

LSMDSDNSMSVPSPTSATKTSPLNSSGSSQGRNS 

PAPAVTAASVTNIQATEVSVPQVNSSESSGGTSSE 

SIPQTATQPAISPPPKPTVSRVVSSTRLVNPPPRSS 

GNAATSGNAATKIPTPIVGVKRTSSPHKEESPKK 

TKTEEDETSEDANCLALSGHDKTEAKEQLDTETS 

TrQSETIQTAASLLASQKTSSTDLSDIPALPANPIP 

VIKNSIKLRLNR 


3364 


A 


54 


3073 


SARTMSYDYHQNWGRDGGPRSSGGGYGGGPAG 

GHGGNRGSGGGGGGGGGGRG/WQGPASRAPER 

PRNRHVVREKTGAEEQ/WKRRGKREL/LVHMDE 

RREEQIVQLLNSVQAKNDKESEAQISWFAPEDHG 

YGTEVSTKNTPCSENKLDIQEKKLINQEKKMFRI 

RNRSYIDRDSEYLLQENEPDGTLDQKLLEDLQKK 

KNDLRYIEMQHFREKLPSYGMQKELVNLIDNHQ 

VTVISGETGCGKTTQVTQFILDNYEERGKGSACRI 

VCTQPRRISAISVAERVAAERAESCGSGNSTGYQI 

RLQSRLPRKQGSILYCTTGIELQWLQSDPYLSSVS 

mVLDEIHERNLQSDVLMTVVKDLLNFRSDLKVI 

LMSATLNAEKFSEYFGNCPMIHIPGFTFPWEYLL 

EDVTEKIRYVPEQKEHRCQFKRGFMQGHVNSQE 

KEEKEAIYKERWPDYVRELRRRYSASTVDVIEM 

MEDDKVDLNLIV ALIRYI VLEEEDG AIL VFLPG W 

DNISTLHDLLMSQ VMFKSDKFLI1PLHSLMPTVN 

QTQVFKRTPPGVRKIVIATN1AETSIT1DDVVYVID 

GGKIKETHFDTQNN1STMSAEWVSKANAKQRKG 

RAG\RVQPGSLLFICING S * E ASLLGWTIQLPEIF/R 

GTPLEELCLQIKVLRLGGVGLFLSRLMDPPSNEA 

VLLSIRQL\RSLNALDKQEELTPLGVHLARLPVEP 

HIGKMILFGALFCCLDPVLTIAASLSFKDPFVIPLG 

KEKIADARRKELAKDTRSDHLTVVNAFEGWEEA 

RRRGFRYEKDYCWEYFLSSNTLQMLHNMKGQF 

AEI^ILLGAGFVSSRNPKDPESNTNSDNEKIIKAVIC 

AGLYPKVAKIRLNLGKJGIKMVKVYTKTDGLVA 

VHPKSVNVEQTDFHYNWLIYHLKMRTSSIYLYD 

CTEVSPYCLLFFGGDISIQKDNDQETIAVDEWIVF 

QSPARIAHLVKRAWHMDERREEQIVQLLNSVQ 

AKNDKESE AQIS WF APEDHG YDKKYFFKE 


3365 


A 


439 


878 


ECCNTVRPLRETDLLKMKRKPRASSPVVEEQPRA 

ISTTKETRKKKSFSQPMSASTKEESQDGRRKGK+L 

KGRARKKNAPQKSMALRILEEGSRPTPSGHSDQL 

NEEL*QNELQLEQ/PEGT*LEQQSEGTQPEQQSGR 

MPTISTLSLSSE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=G!utamic Acid, F=Pheny I alanine, G=Glyclnc, H=Histidine, 
I^lsoleucine, K=Lysine, I/=Leuclne, M=Methionine, 
N-Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Scrine, 
T^Threonine, V=Valfne, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop cod on, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3366 


A 


1 


827 


FRGYWGVREAFTDASWSGGLGPGKPGMKITRQ 
KHAKKHLGFFRNNFGVREPYQILLDGTFCQAAL 
RGRIQLREQLPRYLMGETQLCTTRCVLKELETLG 
KDL YGAKLIAQKCQ VRNCPHFKNA V S GSECLL S 
MVEEGNPHHYFVATQDQNI.SVKVKKKPG VPLM 
FUQNTMVLDKPSPKTIAFVKAVESG\RLSQCMRK 
KVSNISKRNRV* * KTLNRGRRKKRKK1SGPNPLS 
CLKKKKKAPDTQS S ASEKKRKRKRJRNRSNPKV 
LSEKQNAEGE 


3367 


A 


40 


1467 


ML WGCRAJKA C WGPRL SDL V A SLSPQREC I S VHV 

GQAGVQIGNACWELFCLEHGIQADGTFDAQASK 

INDDDSFTTFFSETGNGKHVPRAVMIDLEPTVVD 

EVRAGTYRQLFHPEQLITGKEDAANNYARGHYT 

VGKES1DLVLDRIRKLTDACSGLQGFLTFHSFGGG 

TGSGFTSLLMERLSLDYGKJCSKLEFArYPAPQVS 

TAVVEPYNS1LTTHTTLEHSDCAFMVDNEA1YD1 

CRRNLD1ERPTYTNLNRLISQ1VSSITASLRFDGAL 

NVDLTEFQTNLVPYPRIrtFPLVTYAPlISAEKAYH 

EQLSVAEITSSCFEPNSQMVKCDPRHGKYMACC 

MLYRGDWPKDVNVAIAAIKTKRTIQFVDWCPT 

GFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTT 

AIAEAWARLDHKFDLMYAKRAFVHWYVGEGM 

EEGEFS*RPGEDLA\ALE\KDYEEVGTDSFEEENE 

GEEF 


3368 


A 


3 


2597 


SLLEETMDEDSSLREYTVSLDSDMDDASKCLQE 

YDSGTGNTREALRPCPRTVSTKAQPGRSASSSSG 

DKTTSFAEQKIRKLNHTDGESSGSSSQKTTPEGSE 

LNIPHAGAWAQIPEETGLPQGRDTTQLLASEMV 

HLMMK\LKEKR\RAI*AQKKKMEAAFTKQRQKM 

GRTAFLTVVKKKGDGISPLREEAAGAEDEKVYT 

DRAKEKESQKTDGQRSKSLADIKESMENPQAKW 

LKSPTTPEDPEKQGNLASPSEETLNEGEILEYTKS1 

EKLNSSLHFLQQEMQRLSLQQEMLMQMRJEQQS 

WVISPPQPSPQKQIRDFKPSKQAGLSSAIAPFSSDV 

SPR\PTHPSSTSLLNRKSASFSVKSQRTPRPNELKI 

TPLNRTLTPPRSVDSLPRLRRFSPSQVPIQTRSFVC 

FGDDGEPQLKESKPKEEVKKEELESKGTLEQRG 

HNPEEKEIKPFESTVSEVLSLPVTETVCLTPNEDQ 

LNQPTEPPPKPVFPPTAPKNVNLIEVSLSDLKPPE 

KADVPVEKYDGESDKEQFDDDQKVCCGFFFKD 

DQKAENDMAMKRAALLEKRLRREKETQLRKQQ 

LEAEMEHKKEETRRKTEEERQKKEDERARREFIR 

QEYMRRKQLKLMEDMDTVIXPRPQVVKQICKQR 

PKSTHRDHIESPKTP1KGPPVSSLSLASLNTGDNES 

VHSGKRTPRSESVEGFLSPSRCGSRNGEKDWEN 

ASTTSSVASGTEYTGPKLYKEPSAKSNKHI1QNAL 

ABCCLAGKVNEGQKKKILEEMEKSDANNFLILF 

RDSGCQFRSLYTYCPETEEIMKLTGIGPKSITKKM 

IEGLYKYNSDRKQFSH1PAKTLSASVDAIT1HSHL 

WQTKRPVTPKKLLPTKA 


3369 


A 


977 


594 


RGSGLTQEPGSVGQLALACAEGAVEWLYPAGAL 
RLTLGGPDPRARPG1ACLRPVRPFAGAQVFAERA 
GGALELLLAEGPGPAGGRC V RWGPRERRALFLQ 
ATPHQDISRRVAAFRFELREDGRPEIAP 


3370 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHIID 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalaniiie, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










YS AVLFPC* AMDHLESFI A ECDRRTEL AKKRLAE 
TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

A PnXTVr^PQPkVTT K^TJVPl^VT) A WW A A C V 
/VHvIIN Vl^Cov^lvlL'lVltl V tirw v K-/vivis.is.r>/v Tvlv 1 VArSiv 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRJCLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRBRASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMIVWKHGLLI 


3371 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHTID 

YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEE1SAEVSAKAEKVHELNEEIGKLLAKAEQLG 

AxiUJN VlJJtio^JMJJft^VIllvVKAJ^^ VAbK. 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRG HRRASRDRS AK YKF SRERA SREES W 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRlvnVWKHGLLI 


3372 


A 


239 


3348 


PMQNCMCSLTLSVLPLGPQPPVPEKRPPEIQHFR 

MSDDVHSLGKVTSDLAKRRKLTS\*GGLSEELGS 

ARRSGEVTLTKGDPGSLEEWETVVGDDFSLYYD 

SYSVDERVDSDSKSEVEALTEQLSEEEEEEEEEEE 

EEEEEEEEEEEEEDEESGNQSDRSGSSGRRKAKK 

KWRKDSPWVKPSRKRRKREPPRAKEPRGVNGV 

GSSGPSEYMEVPLGSLELPSEGTLSPNHAGVSND 

TSSLETERGFEELPLCSCRMEAPKIDRISERAGHK 

CMATESVDGELSGCNAAILKRETMRPSSRVALM 

VLCETHRARMVKHHCCPGCGYFCTAGTFLECHP 

DFRVAHRFHKACVSQLNGMVFCPHCGEDASEA 

QEVTIPRGDGVTPPAGTAAPAPPPLSQDVPGRAD 

TSQPSARMRGHGEPRRPPCDPLADTIDSSGPSLTL 

PNGGCLSAVGLPLGPGREALEKALVIQESERRKK 

LRFHPRQLYLSVKQGELQKVELMLLDNLDPNFQS 

DQQSKRTPLHAAAQKGSVEICHVLLQAGANINA 

VDKQQRTPLMEAVVNNHLEVARYMVQRGGCV 

YSKEEDGSTCLHHAAKIGNLEMVSLLLSTGQVD 

VNAQDSGGWTPIIWAAEHKHEEVIRMLLTRGAD 

VTLTDNEENICLHWASFTGSAAIAEVLLNARCDL 

HAVNYHGDTPLHIAARESYHDCVLLFLSRGANP 

ELRNKEGDTAWDLTPERSDVWFALQLNRKLRL 

GVGNRAIRTEKIICRDVARGYENVPIPCVNGVDG 

EPCPEDYKYISENCETSTMNIDRNITHLQHCTCV 

DDCSSSNCLCGQLSIRCWYDKDGRLLQEFNKIEP 

TAKMGWGVRALQTIPQGTFICEYVGELISDAEAD 
VREDDSYLFDLDNKDGEVYCIDARYYGNISRFIN 
HLCDPNIEPVRVFMLHQDLRFPRIAFFSSRDIRTGE 
ELGFDYGDRFWDDCSKYFTCQCGSEKCKHSAEA1 
ALEQSRLARLDPHPELLPELGSLPPVNT 


3373 


A 


587 


1584 


PDGRLIVSCSEDKTIKIWDTTNKQCVKNFSDSVG 

I /AIM v .L/l nruVJ J. ^JLAOAUOL/^ 1 V IV V W !_/ V XV V IX iv 1 . 

LQHYQVHSGGVNCISFHPSGNYLITASSDGTLK1L 

DLLKGRLIYTLQGHTGPVFTVSFSKGGELFASGG 

ADTQVLLWRTNFDELHCKGLTKRNLKRLHFDSP 

PHLLDIYPRTPHPHEEKVETVEDFFLHLLRLIQSL 

R*SICRSLLPLLWISFLLILPQQQKPWGLCQTRV 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M— Methionine, 
N-Asparagine, P=Proline, Q-Glutamine, R-Arginine, S^Serine, 
T-Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X—Unknown, * c =Stop codon, /=possiblc nucleotide deletion, 
\=possib!e nucleotide insertion 










KRPVDIS*TLP*CHQNVCQQPRKRKQKT*VTSPV 
KVKA^SIPLAVTDALEHIMEQLNVLTQTVSILEQR 
LTLTEDKLKDCLENQQKLFSAVQQKS 


3374 


A 


398 


21 


WLWMALSILD1KMSPSWYFHMAIGTTNWNTTAG 
LSGTLYPKVPQKYILFDSVILLLGMLRKJRQVCQ 
NVYMKGCSPITLFKIVHYWPGAVAHAYNPSTLG 
GQVGAYQIT*GQEFETSLDYMVKPHLY 


3375 


A 


3 


1051 


VPTQQILAFPEQTNTKDWTVTPEHVLPESQSLLT 

FEEVAMYFSQEEWELLDPTQKALYNDVMQENY 

ETV1SLALFVLPKPKVISCLEQGEEPWVQVSPEFK 

DSAGKSPTGLKLKNDTENHQPVSLSDLEIQASAG 

VISKJKAKVKVrXJKTAGKENHFDMHRVGKWHQ 

DFPVKKRKKLSTWKQELLKLMDRHKKJDCAREK 

PFKCQECGKTFRV SS\DL\IKHQR1HTEEKPYKCQ 

QCDKRFRWSSDLNKHLTTHQGIKPYKCSWGGKS 

FSQNTNLHTHQRTHTGEKPFTCHECGKKFSQNS 

HLIKHRRTHTGEQPYTCSICRRNFSRRSSLLRHQK 

LHL*REACPVSHFWKTF 


3376 


A 


137 


2329 


SFESPAPLPSTCFPQERQDPGPCYVSGAMAGLGP 

GVGDSEGGPRPLFCRKGALRQKWHEVKSHKFT 

ARFFKQPTFCSHCTDFIWGIGKQGLQCQVCSFVV 

HRRCHEFVTFECPGAGKGPQTDDPRN3CHKFRLH 

SYSSPTFCDHCGSLLYGLVHQGMKCSCCEMNVH 

RRCVRSVPSLCGVDHTERRGRLQLEIRAPTADEI 

HVTVGEARNLIPMDPNGLSDPYVKLKLIPDPRNL 

TKQKTRTVKATLNPVWNETFVFNLKPGDVERRL 

S VEV WD WDRTSRNDFMG AMSFG VSELLKAPVD 

GWYKLLNQEEGEYYNVPVADADNCSLLQKFEA 

CNYPLELYERVRMGPSSSP1PSPSPSPTDPKRCFFG 

ASPGRLHISDFSFLMVLGKGSFGKVMLAERRGSD 

ELYAnOLKKDVIVQDDDVDCTLVEKRVLALGG 

RGPGGRPHFLTQLI ISTFQTPDRL YFVMEYVTGG 

DLMYHIQQLGICFKEPHAAFYAAEIAIGLFFLHNQ 

GIIYRDLKLDNVMLDAEGHIKITDFGMCKENVFP 

GTTTRTFCGTPDYIAPEIIAYQPYGKSVDWWSFG 

VLLYEMLAGQPPFDGEDEEELFQAIMEQTVTYP 

KSLSREAVAICKGFLTKHPGEAPGASGP*WGNLT 

IRAHGFFPLGFDWERLERL\EIPASFSRPRPCGPQR 

RGIFDKFFTRAAPA\LTPPARLVLDSIDQADFQGF 

TYVNPDFVQPDARSPTSTVHVPVM 


3377 


A 


918 


738 


SSMLWGFSVFRRSWILNCWLSSSQVGISAACKFS 
TLTHTHTHTHTHTRHAPFCGTCLYY 


3378 


A 


1126 


456 


FSKLIMKTFnGISGVTNSGKTTLAKNLQKHLPNC 

SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSWSTDQESAEEIPILIIEG 

FLLmYKPLDTIWNRSYFLTIPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEVV 

YLDGTKSEEDLFLQ VYEDLIQELAKQKCLQVTA * 

RRNTTNPS/CK*IRKLQGVi 


3379 


A 


1 126 


456 


FSKLIMKTFIIGISGVTNSGKTTLAKlvn^QKHLPNC 

SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSVVSTDQESAEEIPILIIEG 

FLLFNYKPLDTIWNRSYFLTIPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQD1TWEVV 

YLDGTKSEEDLFLQVYEDL1QELAKQKCLQVTA* 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Grycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q-Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










RRNTTNPS/CK+IRKLQGVT 


.3380 


A 


1443 


794 


ARRGELAGGGRASGGRSGGDGGGGGGARAPEG 

\rO ADA A PADD A TIT A DT»DC»rTDDllCT>N>feC A imt/O 

VKArAAuvrKA 1 KUArrrru 1 rrr orlvlDbAlERKb 
LDPSEEPVDEVLQIPPSLLTCGGCQQNIGDRYFLK 
AIDQYWHEDCLSCDLCGCRLGEVGRRLYYKLGR 
KLCRKDYLRLFGQDGLCASCDKRIRAYEMTMRV 
KDKVYHLECFKCAACQKHFCVGDRYLLINSDIV 

rirn t*i rvrcn TTT^" TXT/**" A A T 

CEvJDIYEw IKINGMi 


3381 


A 


945 


474 


SLKLRKPPLPTDGVHFVFVESQLDFWGPQEMLT 
QQGMALQNYDNKLVKCIEELCQKQEELCWQIQ 
QEEDKKQRLQNEVRQLTEKLACVNEKLARVNE 
NLARKIASCSKFYQTIAETEATYLKILESF*\TLLS 
VRKREAGNLTKATAPDQKSSGGRDS 


3382 


A 


1 


1458 


GIRGKMADRGG VGE AAA VG A SPA S VPGLNPTLG 

WRERLRAGLAGTGASLWFVAGLGLLYALR1PLR 

LCENLAAVTVFLNSLTPKFYVALTGTSSLISGLIFI 

FEWWYFHKHGTSFIEQ VS VSHLQPLMGGTES SIS 

EPGSPSRNRENETSRQNLSECKVWRNPLNLFRGA 

EYRRYTWVTGKEPLTYYDMNLSAQDHQTFFTC 

DTDFLRPSDTVMQKAWKERNPPARIKAAYQALE 

LN/E * LCHCIC STG * GRSNN YCRC * K V I *TGTQGR 

RNNL*AVTAVPAPKSSA*SSTEERYQCTGIY*LKI 

GN VCKKIRKKKRSSKNNERFDE* ISSS YHVEHP* 

ksl\ksllelqaypdvqavlakyddislpksaaic 

ytaallktrtvsekfspetastrglsaaeinavd 

aihravefnphvpkyllemkslilppehilkrgds 

eaiayaffhlqhwkmegalnllqctwegskys 

fpkvtlisltih 


3383 


A 


282 


2443 


RGKGFKEFFLGVCQTFIPCLCAEGIQLQFFCSGSG 

SSPLLKDLESMKTGLFFLCLLGTAAAIPTNARLLS 

DHSKPTAETVAPDNTAIPSLRAEAEENEKETAVS 

TEDDSHHKAEKSSVLKSKEESHEQSAEQG\KSS\S 

QELGIEGFKRDSDGSL*VWNL\EYGTNLKGTLDI 

KEDMSEPQEKKLSENTDFLAPG VSSFTDSNQQES 

ITKREENQEQPRNYSHHQLNRSSKHSQGLRDQG 

NQEQDPNISNGEEEEEKEPGEVGTHNDNQERKTE 

\LPREHANSKQEEDNTQSDDILEESDQPTQVSKM 

QEDEFDQGNQEQEDNSNAEMEEENASNVNKHIQ 

ETEWQSQEGKTGLEAISNHKETEEKTVSEALLME 

PTDDGNTTPRNHGVDDDGDDDGDDGGTDGPRH 

SA\SDD YFHPKPGLF WE AERA\HSIA YSPSKLRE Q 

REKVHENENIGTTEPGEHQEAICKAENSSNEEETS 

SEGNMRVVHAVDSCMSFQCKRGHICKADQQGKT 

SLVSCQDPVRCPPTKPLDQVCGTDNQTYASSCH 

LFATKCRLEGTKKGHQLQLDYFG\ASKSIPT\CRD 

FEVIQ\FPLRMRDW\LKNILMQLYEANSEHAGYL 

NEK\QRNKVKKIYL\DEKRLLAGDHPDDLLLRDFK 

KNYHMYVYPVHWQFSELDQHPMDRVLTHSELA 

PLRASLVPMEHCITRFFEECDPNKDKHITLKEWG 

i4PRf*TitPi7nTnr7\rr t r 

nL-r VJJJVDllLylL/EjIN uLitr 


3384 


A s 


3166 


928 


PSRPHPTHAAMAGPEGFQYRALYPFRRERPEDLE 
LLPGDVLVVSRAALQALGVAEGGERCPQSVGW 
MPGLNERTRQRG DFPGTY VEFLGPVAL ARPGPR 
PRGPRPLPARPRDGAPEPGLTLPDLPEQFSPPDVA 
PPLLVKLVEAIERTGLDSESHYRPELPAPRTDWSL 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H— Histidine, 
I=Isoleuctne, K=Lysine, L=Leucine, M=Methionine, 
N~Asparagine, P=Proline, Q-Glutamine, R=Arginine, S=Serine, 
T-Threonine, V^Valine, W^Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nacleotide deletion, 
^possible nucleotide insertion 










SDVDQWDTAALADGIKSFLLALPAPLVTPEASAE 

ARRALREAAGPVGPALEPPTLPLHRALTLRFLLQ 

HLGRVASRAPALGPAVRALGATFGPLLLRAPPPP 

SSPPPGGAPDGSEPSPDFPALLVEKLLQEHLEEQE 

VAPPALPPKPPKAK\PASTVPGPNGGSPPSL\QDA 

EWYWGDMSREEVNEKLRDTPDGTFLVRDASSKJ 

QGEYTLTLRKGGNNKLIKVFHRDGHYGFSEPLTF 

CSWDLINHYRHESLAQYNAKLDTRLLYPVSKY 

QQDQIVKEDSVEAVGAQLKVYHQQYQDKSREY 

DQLYEEYTRTSQELQMKRTAIEAFNETIKIFEEQG 

QTQEKCSKEYLERFRREGN/QTKEMQRILLNSER 

LKSm\EIHESRTa<L\EQQLLVPRASDNKRD/IDK 

PH*TSLKPDLMQLRKIRDQYLVWLTQKGARQKK 

INEWLGKNETEDQYALMEDEDDLPHHEERTWY 

VGKINRTQAEEMLSGKRDGTFLIRESSQRGCYAC 

SWVDGDTKHCVIYRTATGFGFAEPYNLYGSLK 

ELVLHYQHASLVQHNDALTVTLAHPVRAPGPGP 

PPAAR 


3385 


A 


43 


2372 


TRDVNSWK£LCFNHYNKETTNCYRTTRKWTNY 

KIIFLGPFRELRSQGNQVILNLGKERCQLRETGLK 

LYLPGMDSARHHISHSTSAGPIPSQKEEEMTESQ 

GTVTFKDVAJDFTQEEWKRLDPAQRKLYRNVML 

♦NYNNL1TVGYPFTKPDVIFKLEQEEKPWVMEEE 

VLRRHWQGEIWGVDEHQKNQDRLLRQVEVKFQ 

KTLTEEKGNECQKXFANVFPLNSDFFPSRHNLYE 

YDLFGKCLEHNFDCHNNVKCLMRKEHCEYNEP 1 

VKSYGNSSSHFVITPFKCNHCGKGFNQTLDLIRH 

LRIHTGEKPYECSNCRKAFSHICEKLIKHYK1HSRE 

QSYKCNECGKAFEKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEBCIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPR1ASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIEHYRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKTHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKIHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGBCAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KNFITHQKIFITRE/KPFKCNHCGKGFNQTLDLIRH 

LRIHTGEKPYECSNCRKAPSHKEKLIKHYKIHSRE 

QSYKCKECGKAFHCMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGICAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFS QS S ALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKIHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQS SSLTIHIRGHTGEKPYECKECRKAFSHK 

KNFITHQKIHTRENPLSVIIVEKASIRLWTSSD1 
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SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, I>=Aspartic Acid, 
E=GIutamic Acid) F=Phenylalaiiine, G^KSIycine, H=HistidIne, 
I=Isoleucine, K-Lysine, L=Leucine, M=Metliionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop cod on, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3386 


A 


201 


1032 


WDDYPQGALRRREAAEGLHFLGPPGRVRGQLR 

GITGP A WYCHSPSHSLLSAFCHLPTPSRCPAMAR 

PPVPGSVVVPNWHES/RRGQGVPGLHSAQEPPAG 

VWAA*AASAAAA\LSIDTASYKIFVSGKSGVGKT 

ALVAKLAGLEVPVVHHETTG1QTTVVFWPAKLQ 

ASSRV VMFRFEF WDCGES ALKKFDHMLL A CME 

NTDAFLFLFSFTDRASFEDLPGQLAR1AGEAPGV 

VRMVIGSKFDQYMHTOVPERDLTAFRQAWELPL 

LRVKSVPGRRLG 


3387 


A 


86 


96 


GSSPDPASL1TMKNQDKKNGAAKQSNPKSSPGQP 

EAGPEGAQERPSQAAPAVEAEGPGSSQAPRKPEG 

AQARTAQSGALRDVSEELSRQLEDILSTYCVDNN 

QGGPGEDGAQGEPAEPEDAEKSRTYVARNGEPE 

PTPWNGEKEPSKGDPNTEEIRQSDEVGDRDHRR 

PQEKKKAKGLGKEITLLMQTLNTLSTPEEKLAAL 

CKK Y AELLEEHRNS QKQMKLLQKKQ SQL V QEK 

DHLRGEHSKAVLARSKLESLCRELQRHNRSLKE 

EGVQRAREEEEKRKEVTSHFQVTLNDIQLQMEQ 

HNERNSKLRQENMELAERLKKLIEQYELREEHID 

KVFKHKDLQQQLVDAKLQQAQEMLKEAEERHQ 

REKDFLLKEAVESQRMCELMKQQETHLKQQLA 

LYTEKFEEFQNTLSKSSEVFTTFKQEMEKMTKKI 

KKLEKETmYRSRWESSNKALLEMAEEKTVRD 

KELEGLQ VK1QRLEKLCRALQT/G AQ* P VRGQRW 

G SHRTS A VRIFS 


3388 


A 


98 


3197 


ARPEVPAPPAWLSRRGAAKMGDKKDDKDSPK.K 

NKGKERRDLDDLKKE V AMTEHKMS VEE VCRK Y 

NTDCVQGLTHSKAQEILARDGPNALTPPP'ITPEW 

VKFCRQLFGGFSILLWIGAILCFLAYGIQAGTEDD 

PSGDNLYLGIVLAAVVIITGCFSYYQEAKSSKIME 

SFKNMVPQQALVIREGEKMQVNAEEVVVGDLV 

EnCGGDRVPADLRIISAHGCKVDNSSLTGESEPQT 

RSPDCTHE\NPLKTRNITFFSNNFVEGTARGVVVA 

TGDRTVMGRIATLASGLEVGKTPIAIEIEHFIQLIT 

GVAVFLGVSFFILSLILGYTWLEAV1FLIGIIVANV 

PEGLLATVTVCLTLTAKRMARJCNCLVKNLEAVE 

TLGSTSTICSDKTGTLTQNRMTVAHMWFDNQIH 

EADTTEDQSGTSFDKSSHTWVALF*H/LLGFCNR 

PVFKGGQDNIPVLKRDVAGDASESALLKCIELSS 

GSVKLMRERNKJCVAEIPFNSTNKYQLSIHETEDP 

NDNRYLLVMKGAPERILDRCSTILLQGKEQPLDE 

EMKEAFQNAYLELGGLGERVLGFCHYYLPEEQF 

PKGFAFDCDDVNFTTDNLCFVGLMSMIGPPRAA 

VPDAVGKCRSAGDCVIMVTGDHPITAKAIAKGV 

GIffEGNETVEDIAARLNIPVSQVNPRDAKACVIH 

GTDLKDFTSEQIDEILQNHTEIVFARTSPQQKLirV 

EGCQRQGAIVAVTGDGVNDSPALKKADIGVAM 

GIAGSDVSKQAADMILLDDNFASIVTGVEEGRLI 

FDNLKKSIAYTLTSNIPEITPFLLFIMANIPLPLGTI 

TILCIDLGTDMWAISLAYEAAESDIMKRQPRNPR 

TDKLVNERLISMAYGQIGMIQALGGFFSYFVILA 

ENGFLPGNLVGIRLNWDDRTVNDLEDSYGQQW 

TYEQRKVVEFTCHTAFFVSIVVVQWADLIICKTR 

RNSVFQQGMKNKELIFGLFEETALAAFLSYCPGM 

DVALRMYPLKPSWWFCAFPYSFLIFVYDETRKLI 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystelne, D=Aspartic Acid, 
E-Glutamic Acid, F-Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T«Threonine, V=Valioe, W=Tryptophan, Y=Oyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LRRNPGGWVEKETYY 


3389 


A 


45 


5250 


VERLLGCRNSKRTWRMLISKNMPWRRLQGISFG 

MYSAEELKKLSVKSITNPRYLDSLGNPSANGLYD 

LALGPADSKEVCSTCVQDFSNCSGHLGHIELPLT 

VYNPLLFDKLYLLLRGSCLNCHMLTCPRAVIHLL 

LCQLRVLEVGALQAVYELERILNRFLEENPDPSA 

SEIREELEQYTTEIVQNNLLGSQGAHVKNVCESK 

SKLIALFWKAHMNAKRCPHCKTGRSVVRKEHNS 

KLTITFPAMVHRTAGQKDSEPLGIEEAQIGKRGY 

LTPTSAREHLSALWKNEGFFLNYLFSGMDDDGM 

ESRFNPSVFFLDFLVVPPSRYRPVSRLGDQMFTN 

GQTVNLQAVMKDVVLIRKLLALMAQEQKLPEE 

VATPTTDEEKDSL1AIDRSFLSTLPGQSLIDKLYNI 

WIRLQSHVNIVFDSEMDKLMMDKYPGIRQ1LEK 

KEGLFRKHMMGKRVDYAARSVICPDMYINTNEI 

GIPMVFATKLTYPQPVTPWNVQELRQAVINGPN 

VHPGASMVINEDGSRTALSAVDMTQREAVAKQ 

LLTPATGAPKPQGTKIVCRHVKNGDELLLNRQPT 

LHRPSIQAHRARILPEEKVLRLHYANCICAYNADF 

DGDEMNAHFPQSELGRAEAYVLACTDQQYLVP 

KDGQPL AGLIQDHM VSG A SMTTRG CFFTREHYM 

ELVYRGLTDKVGRVKLLSPSILKPFPLWTGKQVV 

STLLrNIlPEDHIPLNLSGKAKTTGKAWVKETPRSV 

PGFNPDSMCESQVIIREGELLCGVLDKAHYGSSA 

YGLVHCCYEIYGGETSGKVLTCLARLFTAYLQL 

YRGFTLGVEDILVKPKADVKRQR1IEESTHCGPQ 

AVRAALNLPEAASYDEVRGKWQDAHLGKDQRD 

FNMIDLKPKEEVNHYSNEINKACMPFGLHRQFPE 

NTLQLMVQSGAKGSTVNTMQISCLLGQIELEGRS 

TPLMASGKSLPCFEPYEFTPRAGGFVTGRFLTGIK 

PPEFFFHCMAGREGLVDTAVKTSRSGYLQRCIIK 

HLEGLWQYDLTVRDSDGSVVQFLYGEDGLDEP 

KTQFLQPKQFPF1.ASNYEVIMKSQHLHEVLSRAD 

PKKALHHFRAIKXWQSKHPNTLLRRGAFLSYSQ 

KIQEAVKALKLESENRNGR/RPWDS/G/RMLRMW 

YELDEESRRKYQKKAAACPDPSLSVWRPDIYFAS 

VSETFETKVDDYSQEWAAQTEKSYEKSELSLDR 

LRTLLQL\KWQRSLCEPGEAVGLLAAQSIGEPST 

QMTLNTFHFAGRGEMN VTLGIPRLREILMVA S A 

NIKTPMMS VP V LN1TCKALKR VKSLKKQLTRV CL 

GEVLQKIDVQESFCMEEKQNKFQVYQLRFQFLP 

HAYYQQEKCLRPEDILRFMETRFFKLLMESIKJCK 

NNKASAFRNVNTRRATQRDLDNAGELGRSRGE 

QEGDEEEEGHIVDAEAEEGDADASDAKRKEKQE 

EEVDYESEEEEEREGEENDDEDMQEERNPHREG 

ARKTQEQDEEVGL/GH*GGPVPSRPPDAAPETHP 

QPG APG A\EAMERR VQA VREIHPF1DD YQ YDTEE 

SLWCQVWK1PLMKINFDMSSLVVSLAHGAVIY 

ATKGITRCLLNETTNNKNEKEL VLNTEG ENLPELF 

i/"\r K ~c\n T\1 "dot vcxrnru a t a xttvo tt a at t> t ttt~?ts 
IvYAJbVLULKi^YbNDLrlAJLAN I YvjrlEAALRVIEK 

EDODVFAVYGIAVDPRHLSLVADYMCFEGVYKP 

LNRFGIRSNSSPLQQMTFETSFQFLKQATMLGSH 

DELRSPSACLVVGKWRGGTGLFELKQPLR 


3390 


A 


2 


2080 


ILPPLEGPPAQA SPS STMLGEGSQPDWPGG SRYD 
LDEIDAYWLELINSELKEMERPELDELTLERVLE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartlc Acid, 
£=Glutamic Acid, {^Phenylalanine, G=Glycine, H=Histidine, 
I=Isole urine, K-Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=GIu famine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=llnknown, *=Stop codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion 










ELETLCHQNMARAIETQEGLGIEYDEDVVCDVC 

RSPEGEDGNEMVFCDKCNVCVHQACYGILKVPT 

GSWLCRTCALGVQPKCLLCPKRGGALKPTRSGT 

KWVHVSCALWIPEVSIGCPEKMEPITKISHIPASR 

WALSCSLCKECTGTCIQCSMPSCWTAFHVTCAF 

DHGLEMRTILADNDEVKFKSFCQEHSDGG PRNE 

PTSEPTEPSQAGEDLEKVTLRKQRLQQLEEDFYE 

LVEPAEVAERLDLAEALVDHYQYWKLKRKANA 

NQPLLTPKTDEVDNLAQQEQDVLYRRLKLFTHL 

RQDLERVRNLCYMVTRRERTKHAICKLQEQ1FH 

LQMKLIEQDLCRAGLSTSFPIDGTFFNSWLAQSV 

QITAENMAMSEAVPLNNGHREDPAPGLLSEELLQ 

DEETLLSFMRDPSLRPGDPARKARGRTRLPAKK 

KPPPPPPQDGPGSRTTPDKAPKKTWGQDAGSGK 

GGQGPPTRKPPRRTSSHLPSSPAAGDCPILATPES 

PPPLAPETPDEAASVAADSDVQVPVGPAASPKPLG 

RLRPPPREPR*T\RRLPGC/ARPDAGDGDHLSAVA 

ERPKV\SLHFDTETDG\YFS\DGEMSNS\DV\EAED 

GGVQRGPREAGAKEWVRMGVLAS 


3391 


A 


1555 


327 


nsflhflhlkvrtmflfpsfpvlllsvvtascskt 

kacadtqktcsmitcgipvtngtpgrdgrdrpk 

gekgepglgqvsvas*istsgrcssksvlepatrg 

lkhrlgeaplssgpmlhseqpl'natasktklfv 

dslgshistqelgvcgcpfrgvsclvgelalvqa 

lh*vagesfffgsdhwligcaggeqewsiei:lgk 

kkrvtatgssslclatgqglrglqgppgkmgpp 

gntgtsgipgprgqkgdrgdnsvaeaklanler 

kl*slrseldhtkkl*pfslgk\msgkklfvtnge 

rmpfskvkalcaglqatvaapknaeenkaiqdv 

akdtaflgitdeategqfmyltggrltysnwkk 

depndhgsgedcvillnnglwngisctssfiaice 

FPA 


3392 


A 


218 


1773 


GGSRRNQRRSIPVLGYFLKQKKMTKAQESLTLE 

DVA VDFT WEE WQFLSPAQKDL YRDVMLENY SN 

LVSVGYQAGKPDALTKLEQGEPLWTLEDEIHSP 

AHPEIEKADDHLQQPLQNQKILKRTGQRYEHGR 

TLKSYLGLTNQSRRYNRKEPAEFNGDGAFLHDN 

HEQMPTEIEFPESRKPISTKSQFLKHQQTHNIEKA 

HECTDCGKAFLKKSQLTEHKRIHTGKKPHVCSL 

CGKAFYKKYRLTEHERAHRGEKPHGCSLCGKAF 

YKRYRLTEHERAHKGEKPYGCSECGKAFPRKSE 

LTEHQR1HTGIKPHQCSECGRAFSRKSLLVVHQR 

THTGEKPHTCSECGKGF1QKGNLN1HQRTHTGEK 

PYGCIDCGKAFSQKSCLVAHQRYHTGKTPFVCPE 

CGQPCSQKSGLIRHQKIHSGEKPYKCSDCGKAFL 

TKTMLIVPIHRTHTGERPYGCDECEKAYFYMSCL 

VKHKRIHSREKRGD/CSEGGKSFHSKSQLKS* *TC 

AGEKPC*YGNCGNGGRAV 


3393 


A 


46 


1464 


ARSLSGAPSGSSRQDGTSLLRTGAGYSSSQSIETL 

SLPPGPSHLVGDKSQGGRSCQGQITSAASGKTSK 

SEPNHVIFKKISRDKSVT\IYLGNRDY\1DHV\SQV 

QPVDGVVLVDPDLVKGKKVYVTLTCAFRYGQE 

DIDVIGLTFRRDLYFSRVQVYPPVGAASTPTKLQ 

ESLLKKLGSNTYPFLLTFPDYLPCSVMLQPAPQD 

SGKSCGVDFEVKAFATDSTDAEEDKIPKKSSVRL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidfne, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W^ryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LIRKVQHAPLEMGPQPRAEAAWQFFMF\DKPLH 

LAVSLNKRDLFPMGSPIPVPVSVP\NNTEKPVKKI 

KA\SVEQVANVVLYS\SDY\YVKPVAMEEAQEKV 

PPNSTWTKA\LTLL\PWLVNNRERRGIALDGKIKH 

EDTNLASSTIIKEGIDRKRS WEIT-> VSYPDQR* SST V 

SGFLGRASPSQ*SRPT*RSQFRL\MHPQP\EDPAVK 

ESYQDANLVF\EEFARP*ILKDAGEA*\EGKRDQE 


3394 


A 


211 


1591 


RPPTMAADQRPKADTLALRQRLISSSCRLFFPEDP 

VKIVRAQGQYMYDEQGAEYTOCISNVAHVGHCH 

PLVVQAAHEQNQVLNTNSRYLHDNTVDYAQRLS 

ETLPEQLCVFYFLNSGSEANDLALRLARHYTGH 

QDVVVLDHAYHGHLSSLIDISPYKFRNLDGQKE 

WVHVAPLPDTYRGPYREDHPNTHVEDGLEKAFS* 

KRVVQGRNRQ1CRRQIAAFFAESLPSVGGQI1PPA 

GYFSQVAEHIRKAGGVFVADEIQVGFGRVGKHF 

WAFQLQGKDFVPDIVTMGKSIGNGHPVACVAAT 

QPVARAFEATGVEYFNTFGGSPVSCAVGLAVLN 

VLEKEQLQDHATSVGSFLMQLLGQQKIKHPIVG 

DVRGVGLFIGVDLIKDEATRTPATEEAAYLVSRL 

KENYVLLSTDGPGRMLKFKPPMCFSLDNARQV 

VAKLDAELTDMEEKVRSCETLRLQP 


3395 


A 


1 


1424 


FRDGFSLRCGCNAELPGRGGDDAADRAIQRFLR 

TGAAVRYKVMKNWGVIGGIAAALAAGIYVIWG 

PITERKXRRKGLVPGLVNLGNTCFMNSLLQGLSA 

CPAFIRWLEEFTSQYSRDQKEPPSHQYLSLTLLHL 

LKALSCQEVTDDEVLHASCLLDVLRMYRWQISS 

FEEQDAHELFHVITSSLEDERDRQPRVTHLFDVH 

SLE\HSQK*LPKQITCRTRGSPHPTSNHWKSQHPF 

HGRLTSNMVCKHCEHQSPVRFDTFDSLSLSIPAA 

TWGHPLTLDHCLHHFISSESVRDVVCDNCTKIEA 

KGTLNGEKVEHQRTTFVKQLKLGKLPQCLC1HL 

QRLSWSSHGTPLKRHEHVQFNEFLMMDIYKYHL 

LGHKPSQHNPKLNK^IPGPTLELQDGPGAPTPGL 

NQPG APKTQIFMNG AC SPSLLPTL SAPMPFPLP V 

VPDYSSSTYLFRLMGSCRPPWETWHSGTLCSFTD 

GPHL 


3396 


A 


109 


107 


TQEAGLIFFSPPFSLSLSLSLPLSLFLLSHPHSRTPP 

NRTPRRTRIPQRPAVMYSPLCLTQDEFHPFIEALL 

PHVRAFAYTWFNLQARKRKYFKKHEKRMSKEE 

ERAVKDELLSEKPEVKQKWASRLLAKLRKDIRP 

EYREDFVLTVTGKKPPCCVLSNPDQKGKMRJRJD 

CLRQADKVWRLDLVMVILFKGIPLESTDGERLV 

KSPQCSNPGLCVQPHHIGVSVKELDLYLAYFVH 

AADSSQSESPSQAK*R*H*GPARKWDIWGFQ\DS 

FVT\SGVF\SVT*A*LRVSQTPI\AAG\TGPNFSLSD 

LESSSYYSMSPGAMRRSLPSTSSTSSTKRLKSVED 

EMDSPGEEPFYTGQGRSPGSGSQSSGWHEVEPG 

MPSPTTLKKSEKSGFSSPSPSQTSSLG\TAFTQHHR 

PVITGTQSKFH1ATPSIL\HFPRHSPFFQQPGPYFSH 

PAIRYHPQETLKEFVQLVCPD AGQQ AGQPNG SS 

QGKVHNPFLPTPMLPPPPPPPMARPVPLPVPDTK 

PPTTSTEGGAASPTSPTTRS/PGRTRPQQPFL/SYG 

PP*PSNALIGGGGGGAGERAGERADLEM 


3397 


A 


1 


2002 


TGTLTEDGLDVMGVVPLKGQAFLPLVPEPRRLP 
VGPLLRALATCHALSRLQDTPVGDPMDLKMVES 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F^Phenyl alanine, G=Glycine, H=»Histidine, 
I=IsoIeucine, K=Lyslne, L=Leuclne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosinc, 
X=*Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










TGWVLEEEPAADSAFGTQVLAVMRPPLWEPQLQ 

AMEEPPVPVSVLHRFPFSSALQRMSWVAWPGA 

TQPEAYVKGSPELVAGLCNPETVPTDFAQMLQS 

YTAAGYRVVALASKPLPSVPSLEAAQQLTRDTV 

EGDLSLLGLLVMRNLLKPQTTPVIQALRRTRIRA 

VMVTGDNLQTAVTVARGCGMVAPQEHLIIVHA 

THPERGQPASLEFLPMESPTAVNGVKDPDQAAS 

YTVEPDPRSRrJLALSGPTFGIIVKHFPKLLPKVLV 

QGTVFARMAPEQKTELVCELQKLQYCVGMCGD 

GANDCGALKAADVGISLSQAEASVVSPFTSSMA 

SIECVPMVIREGRCSLDTSFSVFKYMALYSLTQFI 

SVLILYTINTKLGDLQFLAIDLVITTTVAVLIVfSRT 

LrJPAL V LO K V Rr FG ALLS VP VLS SLLLQM VL VTG 

VQLGGYFLTLAQPWFVPLNRTVAAPDNLPNYEN 

TVVFSLSSFQYLILAAAVSKGAPFRVRPLTNNVPF 

LL A S AL* S S VL V VL VLSPGLLHGPL ALRN1TDTG F 

KLLLVGLVTLNFVGGLHAGERARPVPPRLPAPPP 

AQAGVSKKRFKQLERELAEQPWPPLPAGPLR 


3398 


A 


758 


1368 


FPFRMLTGYLYLMWRRKAFWSGTQRHPLPGGL 

KJtRRRPGRGP WPAPGG QQ VGPS AL* KAGSPPAN 

RPGQGE/PGLISPKPVTEVLPDVQGAPVPVPPLPT 

PrbLPHLQNQPP/ 1 v QHYLLSFS WKPSQGPE*RA * 

PSPLPPAAMRPDG*PGPASQGPDQPG\PCPPASLP 

TSPPGKGFQKTETRKHPPPRQQHKPKCTANRPLA 

SFL 


3399 


A 


906 


1091 


HHHHHHHHHHHHHLVAFGKVQ*LQNSPSSSSSS 
SSGCF WQ ARFSS YRTLHHHHHHffiltlFIrlin I 


3400 


A 


1838 


325 


PFLSVHRSPHGPSKLCDDPQASLVPEPVPGGCQE 

PEEMSWPPSGE1ASPPELPSSPPPGLPEVAPDATST 

GLPDTPAAPETSTNYPVECTEGSAGPQSLPLPILE 

PVKNPCSVKI)QTPLQLSVEDTTSPNTKPCPPTPTT 

PETSPPPPPPPPSSTPCSAHLTPSSLFPSSLESSSEQ 

KFYNFV1LHARADEH1ALRVSGRSWEALGVPDG 

ATFCEDFQVPGRGELSCLQDA1DHSAFIILLL1ASN 

\FDCR\LSLHQVNQAMMSNLT\RQGSQDCVIP\FLP 

\LESSPARLSSDTASLLSGLVRLDEHSQIFARKVA 

IN 1 r IvJ^MKl^AJKivAM WKJsJiQDi RALREQSQHLD 

GERMQAAALNAAYSAYLQSYLSYQAQMEQLQV 

AFGSHMSFGTGAPYGARMPFGGQVPLGAPPPFP 

TWPGCPQPPPLHAWQAGTPPPPSPQPAAFPQSLP 

FPAVPKPFPTASTAPPSEPKGWQPVLIIHHAQMVT 

SWG*NKH\MWNQRGSQAPEDKTQEAE 


3401 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAE1 
KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 
ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 
DVVFIESIQPPSISAPAIADQRNF1FASSKNEKPQG 
NYSVIPPSS^LASQKGNISETIVTDDEEDIETNGG 
AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 
V N AGMuNSGlTTELTLKYuTNVTTLETGISS vna 
GODVNIIiTYKTSI ♦NTNT frnVAKOT D^TsJFnVTUT 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 
NLQLII/CPEDASTKKANVJXPVESSKSFQEFYSTS 
CLSPCENNWNLI<XGVFbfKSRCTICSKLAEVWIFI 
PKLLFRLTVI1LTFKCYYVLFHLHNARVLDV 


3402 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEI " 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glyctne, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \Y=Tryptophau, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DVVFTESIQPPSTSAPAIADQRNFTFASSKNEKPQG 

NYSVTPPSSRDLASQKGNISETIVIDDEEDIETNGG 

AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 

VNAGMGNSGITTELTLKY1ITNVTTLETGISSVNA 

GQD VNIIITYKTSL* NTNLGD V AKGLQSSNFG VNI 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 

NLQL11/CPEDASTKKANV1LPVESSKSFQEFYSTS 

CLSPCENN WNLKKG VFNKSRCTICSKLAEV W1FI 

PKLLFRLTVIILTFKC Y Y VLFHLHNARVLD V 


3403 


A 


609 


2765 


SRHCTPAERQNETHRAPDFAMSAVLGHQPPFFPA 

LTLPPNGAAALSLPGALAKPIMDQLVGAAETGIP 

FSSLGPQAHLRPLKTMEPEEEVEDDPKVHLEAKE 

LWDQFHKRGTEMVITKSGRRMFPPFKVRCSGLD 

KKAKYILLMDIIAADDCRYKFHNSRWMVAGKA 

DPEMPKRMYIHPDSPATGEQWMSKVVTFHKLKL 

TKNISDKHGFTILNSMHKYQPRFHIVRANDILKLP 

YSTFRTYLFPETEFIAVTAYQNDKITQLKIDNNPF 

AKGFRDTGNGRREKRKQLTLQSMRVFDERHKK 

ENGTSDESSSEQAAFNCFA\QASSPAA\PL*RTSNL 

KDFVSPSRG *RATPEAEEQRGSTAPRPATRAKISP 

HPRRRSPAVTRAAPAVKAHLFAAERPRDSGRLD 

KASPDSRHSPATISSSTRGLGAEERRSPVREGNQA 

PAKVEEARALPGKEAFAPLTVQTDAAAAHLAQG 

PLPGLGFAPGLAGQQFFNGHPLFLHPSQFAMGG 

AFSSMAAAGMGPLLATVSGASTGVSGLDSTAM 

ASAAAAQGLSGASAATLPFHLQQHVLASQGLA 

MSPFGSLFPYPYTYMAAAAAA/SSAAASASVHRT 

PVFNLNTMRPRLRYSPYSIPVPVPDGSSLLTTALPS 

MAAAAGPLDGKAAALAASPASWAVDSGSELNS 

RSS\TLSSSSMSLSPKLCAEKEAATSELQSIQRLVS 

GLEAKPDRSRSASP 


3404 


A 


1082 


1308 


LKKFLEVPQSYSLLLSSPFLQ\WRA*RPQNAIG*Q 
FIIKTLVFFGIMRSAGDVLSTQVSCALRIMRTAGC 
SHSSP 


3405 


A 


1553 


559 


PRPPTQRLSRFAPPCRTAEFPFRRRAWTRPAPPR 

ACTVVGRSSPVTGLAVGAAVAMLTVAARSRPFA 

PVLSATSRGVAGALTVP*MQATVPATPEQPVLDL 

KRPFLSRESLSGQAVRRPLVASVGLNVPASVCYS 

HTDIKVPDFSEYRRLEVLDSTKSSRESSEARKGFS 

YL VTG VTTVG V A Y AAKNAVTQFVSSMS A SADV 

LALAKreiKLSDIPEGfaNMAFKWRGKPLFVRHRT 

QKEIEQEAAVELSQLRDPQHDLDRVKKPEWVILI 

GVCTHLGCVPIANAGDFGGYYCPCHGSHYDASG 

R1RLGPAPLNLEVPTYEFTSDDMVIVG 


3406 


A 


83 


2671 


CLYPDFCRSVTCAMPCFTHRSCREDPGTSESREM 

DPVAFKDVAVNFTQEEWALLDISQKNLYREVML 

ETFWNLTSIGKKWKDQNTEYEYQNPRRNFRSVT 

EEKVNEIKEDSHCGETFTPVPDDRLNFQKKKASP 

EVKSCDSFVCEVGLGNSSSNMN1RGDTGHKACE 

CQEYGPKPWKSQQPKKAFRYHPSLRTQERDHTG 

KKPYACKECGKNUYHSSIQRHMVVHSGDGPYK 

CKFCGKAFHWLSLYLJHERTHTGEKPYECKQCG 

KSFSYSATHRIHERTHIGEKPYECQECGKAFHSPR 
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SEQED 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
' corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartlc Acid, 
E=GIutamic Acid, F=Pheuylalanine, G=Glycine» H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










SCHRHERSHMGEKAYQCKECGKAFMCPRYVRR 

HERTHSRKKLYECKQCGKALSSLTSFQTHIRMHS 

GERPYECKTCGKGFYSAKSFQRHEKTHSGEKPY 

KCKQCGKAFTRSGSFRYHERTHTGEKPYECKQC 

GKAFRS APNLQSHGRTHTGEKP YECKECG KAF1F 

VNNLQSHERTQTHIRIHSGERRYKCKICGKGFYC 

PKSFQRHEKTHTGEKLYEC/TATFSSSFSSSSSF*Y 

HERTHTGEKP YKCEQCGKAFRA VSIL* MHGRTH 

PEEKPYECEQ*RKAFRSAPHL *IRGRTHNGEKP Y 

ACKKCGKPFGSAQNLRJHERTQTHIMHSVERPYK 

CKICGRGFYSAKSFQTHEKSYTGEKPYECKQCG 

KAFVSFTSFRYHERTHTGENPYECKQFGKAFRSV 

K^LRFIIKRTHTGEKPCEYMKJILTLEGNTMNAS 

NVAKLSLLPVLFNIMKEFTLGRNPISVSNVRKPLF 

LPLLFNIMKGLTWERNPMSVCHVGKPSFLLVPFN 

IMKGLTLERSPMNISNVGKPSDQPRTFKCMEGLT 

LEKNPMNVS SMGKRSDLTRFFE YR 


3407 


A 


1426 


3 


PAAPSGASPGRVCGVETARPLGVQRRQSADEGP 

PGVAGLRHEPPTVWLGSVAHRGTWVCAHRWFG 

PAVTRAAQAATMVKLLVAKILCMVGVFFFMLL 

GSLLPVKnETDFEKAHRSKKlLSLCNTFGGGVFL 

ATCVLTALLARC *GKSSRRS WSLGHISTDYPIAAE 

TILLLGFFMTVFLEQLILTFAQEMAVLHRPGDLQR 

RIGRGQRLGV*EPLHGGRAGPRAVRGAPRPRPQP 

ERAGPLA\PSPVRLLSLAFALSAHSVFEGLALGLQ 

EEGEKVVSLFVGVAVHE1XVPVALGISMAGSAM 

PLRDAAKLAVTVSPMIPLGIGLGLGIEKAQGVPG 

SVASVLLQGPGGRHLSLFITFPGKSWPRSWRKKS 

DRLLKVLF\LVVGYTVLAGMGLPQVVSGLAIVPA 

AGSPPGAPGRTQAASPGRASPKSEHCGPGPPPVH 

KGPPGTRLCPRSYTLSLRALLLFKJLLSLKSLYQK 

KK 


3408 


A 


106 


4514 


EARDRLAQ SRAKEICELNS V ASELSARQEESEHSH 

KHLIELRREFKKNVPEEIREMVAPVLKSFQAEVV 

ALSKRSQEAEAAFLSVYKQLIEAPALWELKLKSR 

PALGDSRVQQGQHDPKTDNQNTQQKAGFKEGW 

LAEA SERE AFGPGFKDPVPVFEAARSLDDRLQPP 

SFDPSGQPRRDLHTSWKRNPELLSPKALKATQAE 

LLELRRKYDEEAASKADEVGLIMTNLEKANQRA 

EAAQREVESLREQLASVNSSIRLACCSPQGPSGD 

KVNFTLCSGPRLEAALASKDRE1LRLLKDVQHLQ 

SSLQELEEASANQIADLERQLTAKSEAIEKLEEKL 

QAQSDYEEKTELSILKAMKLASSTCSLPQGMAK 

PEDSLLIAKEAFFPTQKFLLEKPSLLASPEEDPSED 

DSIKDSLGTEQSYPSPQQLPPPPGPEDPLSPSPGQP 

LLGPSLGPDGTRTFSLSPFPSLASGERLMMPPAAF 

KGEAGGLLVFPPAFYGAKPPTAPATPAPGPEPLG 

GPEPADGGGGGAAGPGAEEEQLDTAEIAFQVKE 

QLLKHNIGQRVFGHYVLGLSQGSVSEILARPKPV j 

WRKLHG**GKEPFIKMKQFLSDEQNVLALRTIQV 

RQRGSITPRERTPETGSDDAIKSILEQAXKEEESQK 

GGEPKTSVAPLSIANGTTPASTSEDAIKSILEQAR 

REMQAQQQALLEMEVAPRGRSVPPSPPERPSLAT 

ASQNGAPALVKQEEGSGGPAQAPLPVLSPAAFV 

QSIIRKVKSEIGDAGYFDHHWASDRGLLSRPYAS 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, (^Glycine, H=Histidine, 
I=Isoleucine, K= Lysine, L=Leucine, M-Methionine, 
N-Asparagine, P=Proline, Q=Glutaminc, R-Arginiue, S=Serine, 
T=Threoiiine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










VSPSLSSSSSSGYSGQPNGRAWPRGDEAPVPPED 

EAAAGAEDEPPRTGELKAEGATAEAGARLPYYP 

AYVPRTLKPTVPPLTPEQYELYMYREVDTLELTR 

QVKEKLAKNGICQRIFGEKVLGLSQGSVSDMLSR 

PKPWSKLTQKGREPFIRMQLWLSDQLGQAVGQQ 

PGASQASPTEPRSSPSPPPSPTEPEKSSQEPLSLSLE 

SSKENQQPEGRSSSSLSGKMYSGSQAPGGIQEIV 

AMSPELDTYS1TKRVKEVLTDKNLGQRLFGESIL 

GLTQGSVSDLLSRPKPWHKLSLKGREPFVRMQL 

WL>nDPHNVEKLRDMKKLEKKAYLKi^ 

GSDSESPATRSECPSPCLQPQDLSLLQIKKPRVVL 

APEEKEALRKAYQLEPYPSQQTrELLSFQLNLKT 

NTVTNWFHNYRSRMRREMLVEGTQDEPDLDPSG 

GPGILPPGHSHPDPTPQSPDSETEDQKPTVKELEL 

QEGPEENSTPLTTQDKAQVRIKQEQMEEDAEEE 

AGSQPQDSGELDKGQGPPKEEHPDPPGNDGLPK 

VAPGPLLPGGSTPDCPSLHPQQESEAGERLHPDP 

LSFKSASESSRCSLEVSLNSPSAASSPGLMMSVSP 

VPSSSAPISPSPPGAPPAKVPSASPTADMAGALHP 

SAKVNPNLQRRHEKMANLNNIIYRI.ERAANREE 

ALEWEF 


3409 


A 


162 


1710 


GPLSPGPYQCRPSLPAQLYPQSLMAAATLRTPTQ 

GTVTFEDVAVHFSWEEWGLLDEAQRCLYRDVM 

LENLALLTSLDVHHQKQHLGEKHFrSNVGRALF 

VKTCTFHVSGEPSTCREVGKDFLAKLGFLHQQA 

AHTGEQSNSKSDGGAISHRGKTHYNWGEHTKAF 

SGKHTLVQQQRTLTTERCYICSECGKSFSKSYSL 

NDHWRLHTGEKPYECRECGKSFRQSSSLIQHRR 

GFITA VRPHECDECGI<I,FSNKSNLIICFIRR V HTGE 

RPYECSECGKSFNQRSALLQHRGVHTGEKPYEC 

TECGKSFSHNSSLIKHQRIHSG*\RPYECTECGICSF 

SQNSSLIEHHRVHTGERPYKCSECGKSFRQRSAL 

LQHRGVPTGERPYECSECGKFFPYSSSLGKHQRV 

HTGSRPYECSECGKSFTQNSGLIKHRRVHTGEKP 

YECTE*KKSFSHNSSLIKHQRJHSR*KPYE\CKCG 

N\R*HPGESP* VHSECQ/KSFS * RPYLIECHTVHKG 

KTLLICRDVQLI 


3410 


A 


167 


789 


LCMKGISGGVRVAALAARAEREELPVPAMEPQP 

TAWGSPHPEAVLQLEVAPESSGPCTDTAKDQQS 

DKLPDLMPPA\EPLGSALELRASLEIDV AE\RG CE 

HGPSQQLPRCP* S WAWSEPWCQRPGCA V* APLP 

Y*REASFIYQSHSPAASGPFHSAGAGAVYLQAGG 

V/GEQEKEAVRKGSGSSSCSQRGP\PPPGMEVCPL 

LGFWAICP 


3411 


A 


1040 


887 


ASLSKPAGISTMPWALILLFLLTHSAVSWQAGL 
TQPPSVSKDLR\QTATLTCTGNSNNVGHQGVIWL 
QQHQGHPPKLLSYRNNNRPSGISERLSAYKSGNA 
ASLTIYGLQTEHEAD* * CRPRRKL1PKTARLFFFFL 
IDNEEYLLRVY 


3412 


A 


164 


83 


RRGEPGSASLSLTMCVRSCFQSPRLQWVWRTAFL 

KHTQRRHQGSHRWTHLGGSTYRAVIFDMGGVLI 

PSPGRVAAEWEVQNRIPSGTILKALMEGGENGP 

WMRFMRAEITAEGFLREFGRLCSEMLKTSVPVD 

SFFSLLTSERVAKQFPVMTEAITQIRAKGLQTAVL 

SNNFYLPNQKSFLPLDRKQFD VI VESCMEG ICKP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcinc, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=GIycine, H=*Histidine, 
I=IsoIeucine, K=Lysine, L-Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Ty rosin e, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










DPRIYKLCLEQLGLQPSESIFLDDLGTNLKEAARL 

GIHTIKVNDPETAVKELEALLGFTLRVGVPNTRP 

VKKTMEIPKDSLQKYLKDLLGIQTTGPLELLQFD 

HGQSNFTYY1RLANRDLVLRKKPPGTLLPSAHAI 

EREFRIMKALANAGVPVPNVLDLCEDSSVIGTPF 

YVMEYCPGLIYKDPSLPGLEPSHRRAIYTAMNTV 

LCKIHSVDLQAVGLEDYGKQGSTTWVmSKRA 

RGALLFLDWELSYPWGDPFADVGYSCLAHYLPS 

SFPVLRGINDCDLTQLGIPAAEEYFRMYCLQMGL 

PPTENWNFYMAFSFFRVAAILQGVYKRSLTGQA 

SSTYAEQTGKLTEFVSNLAWDFAVKEGFRVFKJE 

MPFTNPLTRSYHTWARPQSQWCPTGSRSYSSVPE 

ASPAHTSRGGLVISPESLSPPVRELYHRLKHFME 

QRVYPAEPELQSHQASAARWSPSPL1EDLKVKQP 

W*GGRSGRTSWRLLALGCHT 


3413 


A 


105 


1573 


PESRHQCFSDRSSHFLTMEMEQEKMTMNKELSP 

DAAAYCCSACHGDETWSYNHPIRGRAKSRSLSA 

SPALGSTKEFRRTRSLHGPCPVTTFGPKACVLQN 

PQTIMHIQDPASQRLTWNKSPKSVLVIKKMRDAS 

LLQPFKELCTHLMEENMIVYVEKKVLEDPAIASD 

ESFGAVKKKFCTFREDYDDISNQIDFIICLGGDGT 

LLYASSLFQGSVPPVMAFHLGSLGFLTPFSFENFQ 

SQVTQVIEGNAAVVL/RGSRLKVRVVKELRGKK 

TAVHNGLGEKGSQAAGLDMDVGKQAMQYQVL 

NEVVIDRGPSS YLSN VD VYLDGHL1TTVQGD/G * 

GPQHLSWGP*AFLGRE*RLRLSLSGVIVSTPTGST 

AYAAAAGASM1HPNVPAIMITPICPHSLSFRPIVV 

PAGVELKIMLSPEARNTAWVSFDGRKRQEIRHG 

DSISITTSCYPLPS1CVRDPVSDWFESLAQCLHWN 

VRKKQAHFEEEEEEEEEG 


3414 


A 


20 


2602 


VIVNKjS r WWr>TYIYYNQQQRAFHELKEKLMSAL 

ALGLPDLTKPFTFYESEREKMAVGVLTQTVGPW 

PRPVA YLSKQLDG VSKG WPPCLRALAATALLAQ 

E ADKLTL G QNLN IKAPHA V VTLMNTKGHHWLT ( 

NARLTKYQSLPCEWHIT1EVCNTLNPTTLLPVSE 

SPGEHNCVEVLDSVYSSRPDLRDQPWASSVDWE 

LYMDGSSFINSQGERCAGYAVVTLDAVIKAKLW 

LQGTSAQKAELIALTRAVELSEGQESLEELLGRY 

FYVSHLPAFAKAVAQLCITCRQHNARQSPTVSPH 

IQAYGAAPFEDLQVDFTEMPKCGGNKYLLVLTC 

TYSGWVEAYPTRTEKAYEVTRVLLRDLIPRFGLP 

LRIGSHNGPVr^ADLDCVEIbnnDTGVIWATWIKN 

EKDPVQLQKGKSGPSCTKGQCNPLELVTTNPLDP 

RWKKGERVTLGINGAGLNPRVNILVRGEVYKCS 

LEPVFQTFYDELNVPITEFPGKTRNLFLQLAEHV 

AQSLTVTSCYVCGGTVIADQWPWEARELVPTDP 

VPDEFPAQKNHPDNFWVLKASHRQYYIARVEKD 

FTLPVGRLHGG/RSNHTEKNPFSKFPKLQTV*AHP 

ESHRDWTAPTGLYWICGHRAYTKLP\ASSCVIGT1 

KPSFFLLSIKTGELLGFPVYASR\KSIA1RN*NNDK 

WPPERIIQYYGPAT*AQDGSWGYRIPIYMINRI1RL 

QAVLKIITATGRALTILAQQETQMRNAIYQNRLA 

LDYLLAAEGEVCRKFNLTNCCLHIDNQGQVVED 

IVRDMTKVAHVPVQVWHGFDPGAMFRKWFPAL 

G GFKTLIIRVIIVIGTYLLLPRLLP VLLQMIKSFIAT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, tNAspartic Acid, 
E=Glutamic Acid, F=Phenyialanine, G~Glycine, Il=Histidine, 
I=Isolcucinc, K=Lysine, L=Leucine, M«Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S^Serine, 
T=Threoninc, V=Valinc, W=Tryptophan, Y-Tyrosine, 
X=Un known, *=Stop codon, /=possiblc nucleotide deletion, 
\=possible nucleotide insertion 










LVYQNASAQVYYINHY 


3415 


A 


455 


108 


NMSWRGRSTYRPRPRRSLQPPELIGAMLEPTDEE 
PKEEKPPTKSRNPTPDQKREDDSG/SAA*DFKWP 
EPGKPIFQGAMVRPKTGG/CGCEGGY*CQGEDS\P 
KAEHFKMPEAGEGKSQV 


3416 


A 


1 


874 


FFFFQRINFIEHSGSVSLLALACDLGWCEDWSCC 

LVQGGGDLVDVVQTNHGEDEAGGDTDSVDEAR 

CKESQQEAQENLREDLCLESFAKDKILQJIEGSER 

EHEETRTKQAALDGEPLGGGQLTAVHLHPSKEQ 

QGQEGGERQRGARTHHWRGWEKGRRVRLRPPS 

GKLRADQPVRKLGGPTPS/TELPGLQPHAPTPHT 

A/PATPTYSPAPDTPNPPVRWKCPLPVEPRTRQLC 

RERTRKACPPKPRPPLGLPGDPTGPVTHHAPPVS 

PTGASGQERRAEPGAVSYAHASATK 


3417 


A 


243 


847 


CLKYMYTYIFCPNCVSYKMKTDHFSLRYLHSSC 

AEDNKSSVDSSGQAAHPSKGKFFPHGTHWGTQC 

RGHISVLGWQCSCPSTGCRVGLGLAMCQTHAYI 

HTHTHTHTHTPTDYGAKFITDPLQRWGLGPR\KS 

EAGPLPQLSRDQSHPGPLSPGASPRSAGLPGWHP 

AHQEPRARGRCARDGLSLQTRLTNKYDIQCCQE 

MRK 


3418 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 

AAKITELINKLNFLDEAEKDLATVNSNPFDDPDA 

AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 

FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRKN1 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTV S AGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTKNYRGVKITNFTTSWRjNGLSFCAl 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNVVQIEENSSKSTYKVGNYETDTNSSVDQEKP 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLWSDKKKDMSPPFICEETDEQ 

KLQTLDIG SNLEKEKLENSRS LECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSBQVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKIVfSELPSYGE 

MA AEKLKERSKA SGDENDNIEIDTNEEIPEGF W 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQBCAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQY1 

ENRPEMKRQRSIQEDTKKGNEEKAA1TETQRKPS 

EDEVLNKGFKDS\SQYVVGELAALENEQKQ1DTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKXNALIRRMNQLSLLEKEHDLERRYELLNRE 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 
KMAKKEEKCVLQ 


3419 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 
AAKITELINKLNFLDEAEKDLATVNSNPFDDPDA 
AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, l>=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycinc, H^IIistidine, 
I-Isoleucine, K-Lysinc, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=Tbrconine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRKN1 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNL VNPVQELETERRVKRKAPAPP VL SPKTG V 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCICEVTKNYRGVKITNFTTSWRNGLSFCAI 

LHrlFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNWQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SG VGESESEHQTPDDHLSPSTA SPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSK1VQHRLLSRQEELKERARVI. 

LEQARRDAALKAGNKHN r JTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAE ARSG VKMSELPS YGE 

MAAEKLKERSKASGDENDNIEIDTNEEIPEGFVV 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQYI 

ENRPEMKRQRSIQEDTKKGNEEKAAITETQRKPS 

EDEVLNKGFKDS\SQYWGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 

KMAKKEEKCVLQ 


3420 


A 


612 


1058 


ENLGPNYSHRLLHHr^FYKKIHKKHHEWTAPIG 

VISLYAHP1EHAVSNMLPV1VGPLVMGSHLSSITM 

WFSLALnTTISHCGYHLPFLPSPEFHDYHHLKFN 

QCYGVLGVLDHLHGTDTMFKQTKAYERHVLLL 

GFTPLSESIPDSPK 


3421 


A 


23 


2005 


LLTPCDGRIPGRPSVGAESGSDFQQRRRRRRDPE 

EPEKTELSERELAVAVAVSQENDEENEERWVGP 

LPVEATLAKKRJCVLEFERVYLDNLPSASMYERS 

YMHRDVITHWCTKTDFIITASHIXjHVKFWKKIE 

EG1EFVKHFRSHLGVEESLAVSSEGALFCSVGDDK 

AMKVFDVVNFDMINMLKLGYFPGQCEWIYCPG 

DAISSVAASEKSTGKEFIYDGRGDNQPLHIFDKLH 

TSPLTQIRLNP V YKA V V S SDKSGMIE YWTGPPHE 

YKFPKNVNWEYKTDTDLYEFAKCKAYPTSVCFS 

PDGKKIATIGSDRKVRIFRFVTGKLMRVFDESLS 

MFTELQQMRQQLPD1VDEFGRRMAVERELEKVDA 

VRLINIWDETGHFVLYGTMLGIKVINVETmCV 

RILGKQENIRVMQLALFQGIAKKHRAATTIEMKA 

SENPVLQNIQADPTIVCTSFKKNRFYMFTKREPE 

DTKSADSDRDVFNEKPSKEEVMAATQAEGPKRV 

SDSAIIHTSMGDIHTKLFPVECPKTVENFCVHSRN 

GYYNGHTFHRIIKGFMIQTGDPTGTGMGGESrWG 

GEFEDEFHSTLRHDRPYTLSMANAGSNTNGSQFF 

ITWPTPWLDNKHTVFGRVTKGMEVVQRISN\VK 

VNPKTDKPYEDVSUN1TVK 


3422 


A 


2486 


433 


FVLVCAPLTWAGARHRRMAASKKPPRVRVNHQ 
DFQLRNLRllEPNEVTHSGDTGVETDGRMPPKVT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidlne, 
I^Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q^Glutamine, R-Arginine, S=Serine, 
T=Threonine, V^Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










SELLRQLRQAMRNSEYVTEPIQAYIIPSGDAHQSE 

YIAPCDCRRAFVSGFDGSAGTAUTEEHAAMWTD 

GRYrT^QAAKQMDSNWTLMKMGLKDTPTQEDW 

LVSVLPEGSRVGVDPLnPTDYWKKMAKVLRSA 

GHHLIPVKENLVDKIWTDRPERPCKPLLTLGLDY 

TGISWKDKVADLRLKMAERNVMWFVVTALDE1 

AWLFNLRGSDVEHNPVFFSYAIIGLETIMLFIDGD 

RIDAPSVKEHLLLDLGLEAEYRIQVHPYKS1LSEL 

KALCADLSPREKVWVSDKASYAVSETIPKDHRC 

CMPYTPICIAKA\VKNSA\ESEGMRRAH1KDAVAL 

CELFNWLEKEVPKGGVTE1SAADKAEEFRRQQA 

DFVDLSFPTIS STGPNG A HH Y AP VPETNRTLSLDE 

VYLIDSGAQYKDGTTDVTRTMHFGTPTAYEKJEC 

FTYVLKGHIAVSAAVFPTGTKGHLLDSFARSAL 

WDSGLDYLHGTGHGVGSFLNVHEGPCGISYKTF 

SDEPLEAGMIVTDEPGYYEDGAFGIRIENWLW 

PVKTKYNFNNRGSLTFEPLTLVPIQTKMIDVDSL 

TDKECDWLNNYHLTCRDVIGKELQKQGRQEAL 

EWLIRETQPISKQH 


3423 


A 


5515 


934 


FKMPENPATDKLQVLQVLDRLKMKLQEKGDTS 

QNEKLSMFYETLKSPLFNQILTLQQS1KQLKGQL 

NHIPSDCSANFDFSRKGLLVFTDGSITNGNVHRPS 

NNSTVSGLFPWTPKLGNEDFNSVIQQMAQGRQIE 

YIDIERPSTGGLGFS W ALRSQNLG K VDIF VFCDV 

QPGSVADRDQRLKENDQILAINHTPLDQNISHQQ 

AJALLQQTTGSLRLIVAREPVHTKSSTSSSLNDTT 

LPETVCWGHVEEVELINDGSGLGFGIVGGKTSGV 

VVRTIVPGGLADRDGRLQTGDHILKIGGTNVQG 

MTSEQVAQVLRNCGNSVRMLVARDPAGDISVTP 

PAPAALPVALPTVASKGPGSDSSLFETYNVELVR 

KDGQSLGIRIVGYVGTSHTGEASGIYVKSIIPGSA 

AYHNGHIQVNDKIVAVDGVNIQGFANHDVVEVL 

RNAGQVVHLTLVRRKTSSSTSPLEPPSDRGTVVE 

PLKPPALFLTGAVETETNVDGEDEEIKERIDTLKN 

DNTQALEKLEKVPDSPENELKSRWENLLG PD YEV 

MVATLDTQIADDAELQKYSKLLPIHTLRLGVEV 

DSFDGHHYISSIVSGGPVDTLGLLQPEDELLEVN 

GMQLYGKSRREAVSFLKEVPPPFTLVCCRRLFDD 

EASVDEPRRTETSLPETEVDHNMDVNTEEDDDG 

ELALWSPEVKJVELVKDCKGLGFS1LDYQDPLDP 

TRSVIVIRSLVADGVAERSGGLLPGDRLVSVNEY 

CLDNTSLAEAVEDLKAVPPGLVHLGICKPLVEDN 

EEESCYILHSSSNEDKTEFSGTIHDINSSLILEAPK 

GFRDEPYFKEELVDEPFLDLGKSFHSQQKEEEQS ! 

KEAWEMHEFLTPRLQEMDEEREMLVDEEYELY 

QDPSPSMELYPLSHIQEATPVPSVNELHFGTQWL 

HDNEPSESQEARTGRTVYSQEAQPYGYCPENVM 

KENFVMESLPSVPSTEGNSQQGRFDDLENLNSLA 

KTSLDLGMIPNDVQGPSLLIDLPVVAQRREQEDL 

PLYQHQATRVISKASAYTGMLSSRYATDTCELPE 

REEGEGEETPNFSHWGPPRI VEIFREPNV SLGISIV 

GGQTVIKRLKNGEELKGIFIKQVLEDSPAGKTNA 

LKTGDKILEVSGVDLQNA SHSEA VEAIKNAGNP 

VVFIVQSLSSTPRVIPNVHNKANKITGNQNQDTQ 

EKKEKRQGTAPPPMKLPPPYKALTDDS DENEEE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, F-Phenylalanine, G=Glycine, H-Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M^Methionine, 
l\~Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










DAFTDQKJRQRYADLPGELHITELEKDKNGLGLS 

LAGNKDRSRMSIFVVGINPEGPAAADGRMHIGD 

ELLEINNQILYGrlSHQN\ASAIIKTAPSKVKLVFIR 

NEDAVNQMAVTPFPVPSSSPSSIEDQSGTEPISSEE 

\DGSLEWGIKQLPESESFKLAVSQMKQQKYPTKV 

SFSSQEIPLAPASSYHSTDADFTGYGGFQAPLSVD 

PATCPIVPGQEMIIEISKRRSGLGLS1VGGKDTPLV 

NGVDLRNSSHEEAITALRQ1TQKVRLVVYRDEA 

HYRDEENLE1FPVDLQKKAGRGLGLSIVGKR 


3424 


A 


2223 


1162 


HASERVVQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRR VKJL VFDKGLPARPKSPLDPKKDGESLS YS 

MLPLSDGPEGSSSRPQMIRGRLCDDITCPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFIKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNiaiLFKPVGTFMTSrIEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESIPIMYRN 

LPEYK^LLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCG1EPIQG\VRW\HCR\DCPP\EMSLVDFC\DS 

C\SDCLHET\DIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3425 


A 


2223 


1162 


HASERVVQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCDDTKPETFNQL 

WTVEEQKKLEQLLTKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFIKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKPVGTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDES1P1MYRN 

LPEYKJELLQFKJCLKJCQICLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSL\DFC\DS 

C\SDCLHETVDIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3426 


A 


2 


1553 


LFVWHDDPRWGTPRYWLGALYRNQQSSPTAPP 

GLLPLEYFPAAPHC SHSRQWRC SQTHRIHHHPQ 

MLGPCRQEICGI1MAAGTLYTYPENWRAFKALI 

AAQYSGAQVRVLSAPPHFHFGQTNRTPEFLRKFP 

AGKVPAFEGDDGFCVFESNAIAYYVSNEELRGST 

PEAAAQVVQWVSFADSDIYPPASTWVFPTLGIM 

HHNKQATENAKEEVRRILGLLDAYLKTRTFLVG 

ERVTLADITWCTLLWLYKQVLEPSFRQAFPNTN 

RWFLTCINQPQFRA\VFGEVKLCEKMAQF\DAKK 

FAETQPKKDTPRKEKGSREEKQKPQAERXEEKK 

A A A T\ A TVfTTI-V* rrvTi/iri/'N A T A A I tm\tr A r\n a T tt mm 

AAAPAPEEEMDECEQALAAEPKAKDPFAHLPKS 

TFVLDEFKRKYSNEDTLSVALPYFWEHFDKDGW 

SLWYSEYRFPEELTQTFMSCNLITGMFQRLDKLR 

KNAFASVILFGTNNSSS1SGVWVFRGQELAFPLSP 

DWQVDYESYTWRKLDPGSEETQTLVREYFSWE 

GAFQHVGKAFNQGKIFK 


3427 


A 


755 


52 


TAARRRQKGTAARRRQKGTAARRRQKGTAARR 

RQKGTAARRRQKGTAARRRQKGTAARRRQKGT 

AAKKKl^Klj 1 AAKKKQKXj 1 AARRRQKCr I A ARRR 

QKGLSNLDAAEWLPPKKG\GEKKKGPFLAINEV 

VTVREYPIMLKJKIHGVGFKJK^^ 

KEMGTPDVRJD1TILNKAVWAKG1RNVPYRIRVR 

LSRJCRNEDEDSPNKLYTLVTYVPVTTFKNLQTV 

NVDEN 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystelne, D=*Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidinc, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptopuan, Y=Tyrosine, 
X-Unknown, *=Stop eodon, /^possible nucleotide deletion, 
^possible nucleotide insertion 


3428 


A 


4 


1939 


LPLSLSFSEMPLPLLPMDLKGEPGPPGKPGPWGP 

PGPPGFPGKPGHGKPGLHGQPGPAGPPGFSRMG 

KAGPPGLPGNVGPPGQPGLRGEPGIRGDQGLRGP 

PGPPGLPGPSGITIPGKPGAQGVPGPPGFQGEPGP 

QGEPGPPGDRGLKGDNGVGQPGLPGAPGQGGAP 

GPPGLPGPAGLGKPGLDGLPGAPGDKGESGPPG 

VPGPRGEPGAVGPKGPPGVDGVGVPGAAGLPGP 

QGPSGAKGEPGTRGPPGL1GPTGYGMPGLPGPKG 

DRGPAGVPGLLGDRGEPGEDGEPGEQGPQGLGG 

PPGLPGSAGLPGRRGPPGPKGEAGPGGPPGVPGI 

RGEXJGPSGLAGKPGVPGERGLPGAHGPPGPTGP 

KGEPGFTGRPGGPGVAGALGQKGDLGLPGQPGL 

RGPSGIPGLQGPAGPIGPQGLPGLKGEPGLPGPPG 

EGRAGEPGTAGP\RGPPGVPGSPGITGPPG\LPGPP 

G APG AFDETG I AG LHLPNG G VEG A VLGKG GKPQ 

FGLGELSAFIATPAFTAVLTSPLPASGMPVKFDRT 

LYNGHSGYNPATGIFTCPVGGVYYFAYHVHVKG 

TNVWVALYKNNVPATYTYDEYKKGYLDQASG 

GAVLQLRPNDQVWVQMPSDQANGLYSTEYIHSS 

FSGFLLCPT 


3429 


A 


212 


1075 


EGLTGPCERVPFLLGRGPPHGATRAGHRRAVRW 

AGPESLPPLPRSLI3VIDSPRAGTHQGPLDAETEVG 

ADRCTSTAYQEQRPQVEQVGKQAPLSPGLPAMG 

GPGPGPCEDPAGAGGAGAGGSEPLVTVTVQCAF 

TVALRARRGADLSSLRALLGQALPHQ\AQLGQLS 

YLAPGEDGHWVPIPEEESLQRAWQDAAACPRGL 

QLQCRGAGGRPVLYQVVAQHSYSAQGPEDLGF 

RQGDTVDVLCEVDQAWLEGHCDGRIG1FPKCFV 

VPAGPRMSGAPGRLPRSQQGDQP 


3430 


A 


799 


1989 


INKYINIRKJKIKLLSPLPPLWSHLALLQASATKWV 

LTPAAFAGKLLSVFRQPLSSLWRSLVPLFCWLRA 

TFWLI^TKRRKQQLVLRGPDETKEEEEDPPLPTT 

PTSVNYHFTRQCNYKCGFCFHTAKTSFVLPLEEA 

KRGLLLLK\EAG\LEKINFSGG\EPFLQDRGEYLGK 

LVRFCKVELRLPSVSI\VSNGSLIRERWFQNYG\E 

YLDILAISCDSFDEEVNCP\IGRGN\GKKNHVENL 

QKLXRRWCRDYRVPFKINSVINPFANVEEDMTEQI 

KALNPVRWKVFQCLLIEGENCGEDA\LREAERFV 

IGDEEFERFLERHKEVSCLVPESNQKMKDSYLIL 

DEYMRFLNCRKGRKDPSKSILDVGVEEAIKFSGF 

DEKMFLKRGGKYIWSKADLKLDW 


3431 


A 


5468 


2146 


ACGFLPGRCHFSTFKQCQEWLSRLSRATARPAKP 

EDLFAFAYHAWCLGLTEEDQHTHLCQPGEHIRC 

RQEAELARMGFDLQNVWRVSHINSNYKLCPSYP 

QKLLVPVWITDKELENVASFRSWKREPVVVYRH 

LRNGAAIARCSQPEISWWGWRNADDEYLVTSIA 

KACALDPGTRATGGSLSTGNNDTSEACDADFDS 

SLTACSGVESTAAPQKLL1LDARSYTAAVANRAK 

GGGCECEEYYPNCEWFMGMANIHAIRNSFQYL 

RAVCSQMPDPSNWLSALESTKWLQHLSVMLKA 

AVLVANTVDREGRPVLVHCSDGWDRTPQIVALA 

KILLDPYYRTLEGFQVLVESDWLDFGHKFGDRC 

GHQENVEDQNEQCPVFLQWLDSVHQLLKQFPCL 

FEFNEAFLVKLVQHTYSCLYGTFLANNPaEREK 

RNIYK/RGTCS V WALLRAGNKNPHNFLYTPS SD 
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SEQ W 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcinc, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, 0=Glycine, H=Histidinc, 
I=Isoleucine> K=Lyslne, L=Leucine, {^Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V^VaJine, W=Tryptophan, Y=Tyrosine, 
X=Unknown ( *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










MVLHPVCHVRALHLWTAVYLPASSPCTLGEEN 

MDLYLSPVAQSQEFSGRSLDRLPKTRSMDDLLS 

ACDTSSPLTRTSSDPNLNNHCQEVRVGLEPWHS 

NPEGSETSFVDSGVGGPQQTVGEVGLPPPLPSSQ 

KDYLSNKPFKSHKSCSPSYKLLNTAVPREMKSNT 

SDPEIKVLEETKGPAPDPSAQDELGRTLDGIGEPP 

EHCPETEAVSALSKVISNKCDGVCNFPESSQNSPT 

GTPQQAQPDSMLGVPSKCVLDHSLSTVCNPPSA 

ACQTPLDPSTDFVLNQDPSGSVAS1SHQEQLSSVP 

DLTHGEEDIGKRGNNRNGQLLENPRFGKMPLEL 

VRKP1SQSQISEFSFLGSNWDSFQGMVTSFPSGEA 

TPRRLLSYGCCSKRPNSKQMRATGPCFGGQWAQ 

REGVKSPVCSSHSNGHCTGPGGKNQMWLSSHPK 

QVSSTKPVPLNCPSPVPPLYLDDDGLPFPTDV1QH 

RLRQIEAGYKQEVEQLRRQVRELQMRLDIRHCC 

APPAEPPMDYEDDFTCLKESDGSDTEDFGSDHSE 

DCLSEASWEPVDKKETEVTRWVPDHMASHCYN 

CDCEFWLAKRRHHCRNCGNVFCAGCCHLKLPIP 

DQQLYDPVLVCNSCYEHIQVSRARELMSQQLKK 

PIATASS 


3432 


A 


36 


1873 


MTFFSSVADFIGLDPRIAAWLIDPSDATPSFEDLV 

EKYCEKSITVKVNSTYGNSSRNIVNQNVRENLKT 

LYR1.TMDLCSKLKDYGLWQLFRTLELPLIPILAV 

MESHAIQVNKEEMEKTSALLGARJXELEQEAHF 

VAGERFLITSNNQLREILFGKLKI.HLLSQRNSLPR 

TGLQKYPSTVSEALN ALRDLHPLPKJ ILEYRQVH 

KJLKSTFVDGLLACiMKJCGSISSTWNQTGTVTGRLS 

AKHPNIQG1SKHPIQ1TTPKNFKGKEDK1LTISPRA 

MFVSSKGHTFLAADFSQ1ELR1LTHLSGDPELLKL 

FQESERDDVFSTLTSQWKDVPVEQVTHADREQT 

KKWYAWYGAGKERLAACLGVP1QEAAQFLES 

FLQKYICKIKDFARAA1AQCHQTGCWSIMGRRR 

PLPIUHAHDQQLRAQAERQAVNFVVQGSAADLC 

KL AMIHVFTA V AA SHTLTARL V AQ1HDELLFE VE 

DPQIPECAALVRRTMESLEQVPLKVSLSAGRSWG 

HLVPLQEAW\ALRQAHVALSLPATAWLPLGPLP 

APSPHPCIFRLHFVCSPRQQWEERTGFQQSIVWPS 

PRSP AL YAPGRJNPLG LG WPAIP WSKCLCKALKK 

K 


3433 


A 


1481 


476 


IPPKERAPGIRASCLAITAGARPTSYGRVGCEGDV 

RLSPVSPLLAPPDPRLASRWEGRSRMKGKKGIVA 

ASGSETEDEDSMDIPLDLSSSAGSGKRRRRGNLP 

KESVQILRDWLYEHRYNAYPSEQEKALLSQQTH 

LSTLQVCNWFINARRRLLPDMLRKDGKDPNQFTI 

SRRGAKISETSSVESVMGIKNFMPALEETPFHSFTA 

AGPNPTLGVRPLSAKP/SQSPGSVLARPSVICHTTV 

TA1ERLSLSLSCQSVGCGQNT\D1QQIAT\RNLRDS 

SLMYPEDTCKSGPSTNTQSGLFNTPPPTPPDLNQ 

DFSGFQLLVDVALKRAAEMELQAKLTA 




A 






INur V rruVjroK 1 K W AuuoAAbuorKJLoForCiAAy 

VPALLRGEPRGGAAAGSFWKPLHQHSCGLRPPP/ 

PPD/RLSRLPGKTLSACDRENGARRPLLLGSTSF1P 

1GRRTYASAAEPVGSKAVLVTGCDSGFGFSLAKH 

LHSKGFLVFAGCLMKDKGHDGVKELDSLNSDRL 

RTVQLNVCSSEEVEKVA^GDCPLEPEGPVEKGMW 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D=Aspartic Acid, 
E^lutamic Acid, F=Phenylalanine, G^GIycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionlne, 
N=Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GLVNNAGISTFGEVEFTSLETYKQVAEVNLWGT 

VRMTKSFLPLIRRAKGRVVNISSMLGRMANPAR 

SPYCITKFGVEAFSDCLRYEMYPLGVKVSVVEPG 

NFIAATSLYSPESIQAIAKKMWEELPEVVRJCDYG 

KKYFDEKIAKMETYCSSGSTDTSPVIDAVTHALT 

ATTPYTRYHPMDYYWWLRMQTMTHLPG A ISDM 

IYIR 


3435 


A 


842 


3595 


ENQQQMLVAKEQRLHFLKQQERRQQQSISENEK 

LQKLKERVEAQENKLKKIRAMRGQVDYSKIMN 

GNLSAEffiRFSAMFQEKKQEVQTAlLRVDQLSQQ 

LEDLKKGKLNGFQSYNGKLTGPAAVELKRLYQE 

LQIRNQLNQEQNSKLQQQKELLNKRNMEVAMM 

DKRISELRERLYGKKJQACEKVFLNRVNGTSSPQ 

SPLSTSGRVAAVGPYIQVPSAGSFPVLGDPIKPQS 

LSIASNAAHGRSKSANDGMWPTLKQNSSSSVKP 

VQVAGADWKDPSVEGSVKQGTVSSQPVPFSALG 

PTEKPGIEIGKVPPPIPGVGKQLPPSYGTYPSPTPL 

GPGSTSSLERRKEGSLPRPSAGLPSRQRPTLLPAT 

GSTPQPGSSQQIQQRISVPPSPTYPPAGPPAFPAGD 

SFCPELPLTVAIRPFLADKGSRPQSPRKGPQTVNSS 

SIYSMYLQQATPPKNYQPAAHSALNKSVKAVYG 

KPVLPSGSTSPSPLPFLHGSLSTGTPQPQPPSESTE 

KEPEQDGPAAPADGSTVESLPRPLSPTKLTPIVHS 

PLRYQSDADLE ALRRKL ANA PRPLKKRSSITEPE 

GPGGPNIQKLLYQRFNTLAGGMEGTPFYQPSPSQ 

DFMVTLADVDNGNTNANGNLEELPPAQPTAPLP 

AEPAPSSDANDNELPSPEPEELICPQTTHQTAEPA 

EDNNNNVATVPTTEQ1PSPVAEAPSPGEEQVPPA 

PLPPASHPPATSTNKRTNLKKPNSERTGHGLRVR 

FNPLALLLDASLEGEFDLVQR1IYEVEDPSKPNDE 

GITPLHNAVCAGHHHIVKFLLDFGVNVNAADSD 

GWTPLHCAASCNSVHLCKQLVESGAAIFASTISD 

IETAADKCEEMEEGYIQCSQFLYGVQEICLGVMN 

KGVAYALWDYEAQNSDELSFHEGDALTELRRXD 

E 


3436 


A 


3 


2604 


GSTHASEKMKTGRSALVVTDTGDMSVLNSPRHQ 

SCIMHVDMDCFFVSVGIRNRPDLKGKPVAVTSN 

RGTGRAPLRPGANPQLEWQYYQNKILKGKADEP 

DSSLWENPDSAQANGIDSVLSRAEIASCSYEARQ 

LGIKNGMFFGHAKQLCPNLQAVPYDFHAYKEVA 

QTLYETLAS\YTHNIEAVSCDEALVDITEILAETK 

LTPDEFANAVRMEIKDQTKCAASVGIGSNILLAR 

MATRKAKPDGQYHLKPEEVDDFIRGQLVTNLPG 

VGHSMESKLASLGIKTCGDLQYMTMAKLQKEF 

GPKTGQMLYRFCRGLDDRPVRTEKERKSVSAEI 

NYGIRFTQPKEAEAFLLSLSEEIQRRLEATGMKG 

KRLTLKIMVRKPGAPVETAKFGGHGICDNIARTV 

TLDQ ATDNAKIIGKAMLNMFHTMKLNI SDMRG V 

GIHVNQLVPTNLNPSTCPSRPSVQSSHFPSGSYSV 

RDVFQVQKAKKSTEEEHKEVFRAAVDLEISSASR 

TCTFLPPFPAHLPTSPDTNKAESSGKWNGLHTPV 

SVQSRLNLSIEVPSPSQLDQSVLEALPPDLREQVE 

QVCAVQQAESHGDKKKEPVNGCNTGILPQPVGT 

VLLQDPEPQESNSDAGINLIALPAFSQVDPEVFAA 

LPAELQRELKAAYDQRQRQGENSTHQQSASASV 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Un known, *»Stop codon, /"possible nucleotide deletion, 
\-possibIe nucleotide insertion 










PKNPLLHLKAAVKEK^ 

NNKLLNSPAKTLFGACGSPQKL1DGFLKHEGPPA 
EKPLEELSASTSGVPGLSSLQSDPAGCVRPPAPNL 
AGAVEFNDVKTLLREWnTISDPMEEDILQVVKY 
CTDLIEEKDLEKLDLVIKYMKRLMQQSVESVWN 
MAFDF1LDNVQVVLQQTYGSTLKVT 


3437 


A 


32 


4038 


SLLRLLKAQWGSSGAASEPVVLGEEGCGFPSTNE 

YPDLEEERATYPQEEDRFLTPGRAQLLWSPWSPL 

DQEEACASRQLHSLASFSTVTARRNPLHNPWGM 

ELAASENTDSPSPRPLRPGVTLPPGALTMNTKDT 

TEVAENSHHLKJFLPKKLLECLPRCPLLPPERLRW 

NTNEEIASYLITFEKHDEWLSCAPKTRPQNGSnL 

YNRKKVKYRKDG YLWKKRKDG KTTREDHMKL 

KVQGMECLYGCYVHSSIVPTFHRRCYWLLQNPD 

IVLVHYLNVPALEDCGKGCSPIFCSISSDRREWLK 

WSREELLGQLKPMFHGIKWSCGNGTEEFSVEHL 

VQQILDTHPTKPAPRTHACLCSGGLGSGSLTHKC 

SSTKHRIISPKVEPRALTLTSIPHPHPPEPPPLIAPLP 

PELPKAHTSPSSSSSSSSSGFAEPLEIRPSPPTSRGG 

SSRGGTAILLLTGLEQRAGGLTPTRHLAPQADPR 

PSMSLAWVGTEPSAPPAPPSPAFDPDRFLNSPQR 

GQTYGGGQGVSPDFPEAEAAHTPCSALEPAAAL 

EPQAAARGPPPQSVAGGRRGNCFFIQDDDSGEEL 

KGHGAAPPEPSPPPSPPPSPAPLEPSSRVGRGEALF 

GGPVGASELEPFSLSSFPDLMGELISDEAPSIPAPT 

PQLSPALSTITDFSPEWSYPEGGVKVLITGPWTEA 

AEHYSCVFDHIAVPASLVQPGVLRCYCPAHEVG 

LVSLQVAGREGPLSASVLFEYRARRFLSLPSTQL 

DWLSLDDNQFRMSILERLEQMEKRMAEIAAAGQ 

VPCQGPDAPPVQDEGQGPGFEARVVVLVESMIP 

RSTWKGPERLAHGSPFRGMSLLHLAAAQGYARL 

IETLSQWRSVETGSLDLEQEVDPLNVDHFSCTPL 

MWACALGHLEAAVLLFRWNRQALSIPDSLGRLP 

LSVAHSRGHVRLARCLEELQRQEPSVEPPFALSP 

PSSSPDTGLSSVSSPSELSDGTFSVTSAYSSAPDGS 

PPPAPLPASEMTMEDMAPGQLSSGVPEAPLLLM 

DYEATNSKGPLSSLPALPPASDDGAAPEDADSPQ 

AVDV^VDMISLAKQIIEATPERIKREDFVGLPEA 

GASMRERTGAVGLSETMSWLASYLVENVDHFPS 

STPPSEL\PFER\GRLGLSLTAPSWAEFLSCIPPVGK 

IGKLIFALLTL\SD\QEQRELYEAARVIQTAFRKYK 

GRRLKEQQEVAAAVIQRCYRKYKQLTWIALKFA 

LYKKMTQAAILIQSKFRSYYEQKRFQQSRRAAV 

LIQQHYRSYRRRPGPPHRTSATLPARNKGSFLTK 

KQDQAARKIMRFLRRCRHRMRELKQNQELEGLP 

QPGLAT 


3438 


A 


469 


2602 


FGRLLWGTAFKSWKMKAPIPHLILLYATFTQSLK 

WTKRGSADGCTDWSIDIKKYQVLVGEPVRIKC 

ALFYGYIRTNYSLAQSAGLSLMWYKSSGPGDFE 

EPIAFDGSRMSKEEDSIWFRPTLLQDSGLYACVIR 

NSTYCMKVSISLTVGENDTGLCYNSKMKYFEKA 

ELSKSKEISCRDCEDFLLPTREPEILWYKECRTKT 

WRPSIVFKRDTLLIREVREDDIGNYTCELKYGGF 

WRRTTELTVTAPLTDKPPKLLYPMESKLTIQET 

QLGDSANLTCRAFFGYSGDVSPLIYWMKGEKFIE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid F=Phenvlnlunine. £— Glvclnc H=Hi<jtidin^ 
I=IsoleucJne, K=Lysine, L=Leucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=GIutamine, R~Arginine, S=Scrinc, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DLDENRVWESDIVKILKEHLGEQEVSISLIVDSVEE 

GDLGNYSCYVENGNGRRHASVLLHKRELMYTV 

ELAGGLGAILLLLVCLVTIYKCYKJEIMLFYRNHF 

GAEELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALEILPDMLEKHYGYKI.FIPDRDLIPTGTYI 

EDVARCVDQSKRLIIVMTPNYVVRRGWSIFELET 

RLRhMLVTGEIKVILIECSELRGIMNYQEVEALK 

HTIKLLWIKWHGPKCNKLNSKFWKRLQYEMPF 

KRIEPITHEQALDVSEQGPFGELQTVSAISMAAAT 

STALATAHPDLRSTFHNTYHSQMRQKHYYRSYE 

YDVPPTGTLPLTSIGNQHTYCNIPMTLINGQRPQT 

KSSREQNPDEAHTNSA1LPLLPRETSISSVIW 


3439 


A 


251 


2037 


GPGNSSILIGGGHLFLIRSCLNLLLLNSKENTEHT 

MAKKVAVIGAGVSGLSSIKCCVDEDLEPTCFERS 

DDIGGLWKFTERGSSLSVMIWPLALSLLRHGGFC 

YSDFPFHEDYPNFMNHEKFWDYLQEFAEHFDLL 

KYIQFKTTVCGITKRPDFSETGQWDVVTETEGKQ 

NRAVFDAVMVCTGHFLNPHLPLEAFPGIHKFKG 

QILHSQEYKIPEGFQGKRVLVIGLGNTGGDIAVEL 

SRTAAQVLLSTRTGTWVLGRSSDWGYPYNMMV 

TRRCCSFIAQVLPSRFLNWIQERKLNKRFNHEDY 

GLSITKGKKAICFIVNDELPNCILCGAITMKTSVIE 

FTETSAVFEDGTVEENIDVVIFTTGYTFSFPFFEEP 

LKSLCTKKIFLYKQVFPLNLERATLAIIGLIGLKGS 

ILSGTELQARWVTRVFKGLCKRPASQKLMMEAT 

EKEQLIKRGVFKDTSKDKFDYIAYMDDIAACIGT 

KPSIPLLFLKDPRLAWEVFFGPCTPYQYRVLMGPG 

KWDGARNAILTQWDRTLKPLKTRIVPDSSKAWP 

SM\SHYLKAWGAPVLLASLLLICK\SSLFLKLVRD 

KLQDRMSP YL V SL WRG 


3440 


A 


1 


3533 


IMPCGSSRLLRGCWTHPNEPVSDLSYFDCIESVM 

ENSKVLGESMAGISQNAKTGDLPAFGECVGIASK 

ALCGLTEAAAQAAYLVGIFDPNSQAGHQGLVDP 

IQFARANQAIQMACQNLVDPGSSPSQVLSAATIV 

AKHTSALCNACRIASSKTANPVAKRHFVQSAKE 

VANSTANLVKTIKALDGDFSEDNRNKCRIATAPL 

IEAVENLTAFASNPEFVSIPAQISSEGSQAQEPILV 

SAKPMLESSSYLIRTARSLAINPKDPPTWSVLAG 

HSHTVSDSIKSLITSIRDKAPGQRECDYSIDGINRC 

IRDIEQASLAAVSQSLATRDDISVEALQEQLTSW 

QEIGHLIDPIATAARGEAAQLGHKGTQLASYFEP 

LILAAVGVASKELDHQQQMTVLDQTKTLAESAL 

QMLYAAKEGGGNPKAQHTHDAITEAAQLMKEA 

VDD1MVTLNEAASEVGLVGGMVDAIAEAMSKL 

DEGTPPEPKGTFVDYQTTWKYSKAIAVTAQEM 

MTKSVTNPEELGGLASQMTSDYGHLAFQGQMA 

AATAEPEEIGFQIRTRVQDLGHGCIFLVQKAGWL 

QVCPTDSYTKRELIECARAVTEKVSLVLSALQAG 

NKGTQACITAATAVSGI1ADLDTTIMFATAGTLN 

AENSETFADHRENELKTAKALVEDTKLLVSGAAS 

TPDKLAQAAQSSAATITQLAEVYKLGAASLGSD 

DPETQVVLINAIKDVAKALSDLISATKGAASKPV 

DDPSMYQLKGAAKVMVTNVTSLLKTVKAVEDE 

ATRGTRALEATIECIKQELTVFQSKDVPEKTSSPE 

ESIRMTKGnMATAKA V AAGNS CRQEDVIATAN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D»Asparric Acid, 
E=G!utamic Acid, F=PhenyIalanine, G^GIycine, H=Histidine, 
I=Isoteucine, K=LysIne, L=Leuclne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










LSRKAVSDMLTACKQASFHPDVSDEVRTRALRF 

GTECTLGYLDLLEHVLVILQKPTPELKQQLAAFS 

KRVAGAVTELIQAAEAMKGTEWVDPEDPTVIAE 

TELLGAAASIEAAAKKLEQLKPRAKPKQADETL 

DFEEQILEAAKSIAAATSALVKSASAAQRELVAQ 

fZV\mQTD A XT A ATVT\nfW\rcr\r^1 TO A AO\j1\7A a a too 

UKVuol^AJNAAUUu^Wo^uLlbAAKMVAAA 

LCEAANASVQGHASEEKLISSAKQVAASTAQLL 

VACKVKADQDSEAMRRLQAAGNAVKRASDNL 

VRAAQKAAFGKADDDDVVVKTKFVGGIAQIIAA 

QEEMLKKERELEEARKKLAQIRQQQYKFLPTEL 

REDEG 


3441 


A 


3 


1584 


NSARGGVGVRGARAMAWQEKAAALNLSALHS 

PAHRPPGF S V A QKPFG ATY VWS SIINTLQTQVEV 

KJ<^IRHRLKRHNDCFVGSEAVDVIFSHLIQNKYF 

GDVDIPRAKVVRVCQALMDYKVFEAVPTKVFG 

KDKKPTFEDSSCSLYRFTTIPNQDSQLGKENKLY 

SPARYADALFKSSDIRSASLEDLWENLSLKPANS 

PHVNISTTLSPQVINEVWQEETIGRLLQLVDLPLL 

DSLLKQQEAVPKIPQPKRQSTMVNSSNYLDRGIL 

KAYSDSQEDEWLSAAIDCLEYLPDQMVVEISRSF 

PEQPDRTDLVICELLFDAIGRYYSSREPLLNHLSD 

VHNGLAELLVNGKTEIALEATQLLLKLLDFQNRE 

EFRRLLYFMAVAANPSEFKLQKESDNRMVVKRI 

FSKAIVDNKNLSKGKTDLLVLFLVMDHQKDVFKI 

PGTL\HKIVS\VK\LMAIQNGRDPNRDAGYIYCQRI 

DQRDYSNITEKTTIDELLYLLKTLDEDSKLSAKE 

KKK\LLGQFYKCHPDIFIEHFGD 


3442 


A 


160 


822 


SPASGHCRLNGAAVAMFGCLVAGRLVQTAAQQ 

VAEDKFVFDLPDYESINHVVVFMLGTIPFPEGMG 

GSVYFSYPDSNGMPVWQLLGFVTNGKPSAIFKIS 

GLKSGEGSQHPFGAMNIVRTPSVAQIGISVELLDS 

MAQQTPVGNAAVSSVDSFTQFTQKMLDNFYNF 

ASSFAVSQA'PDDTQ/RPSEMFIPANVVLKWYENF 

QRRTSTEPSLLENIIWIKINF 


3443 


A 


3 


1373 


SWHVRRRWLEATMAGGMKVAVSPAVGPGPWG 

SGVGGGGTVRLLLILSGCLVYGTAETDVNVVML 

QESQVCEKRASQQFCYTNVLIPQWHDIWTRIQIR 

VNSSRLVRVTQVENEEKLKELEQFSIWNFFSSFL 

m<LNDTYWVGLYSTKTCLKVEIIEKDTKYSVI 

VIRRFDPICLFLVFLLGLMLFFCGDLLSRSQEFYYS 

TGMTVGIVASLVLniFILSKFMPKKSPIYVILVGGW 

SFSLYLIQLVFKNLQEIWRCYWQYLLSYVLTVGF 

Mbr A Y K Y Ur\LbNbKMNLLT WTLQLMGLCrM 

YSGIQIPHIALAnilALCTKNLEHPIQWLYTTCRKV 

CKGAEKPVPPRLLTEEEYRIQGEVETRKALEELR 

EFCNSPDCSAWKTVSRIQSPKRFADFVEGSSHLT 

PNEVSVHEQEYGLGSIIAQDEIYEEASSEEEDSYS 

RCPAITQNNFLT 


3444 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEICENLGPRMDPPLG 
FPGVGSI GWV7 PNTAMK'K'K'VT T WCilC tM~l<znKTQ 

MRSIIFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNTFRNVEVLIYVFDVESR 

ELEKDMrTY'YQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E<=Glutamic Acid, F=Pheny I alanine, G-Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, D=Leiicine, M-Methionine, 
N=Asparagine, P*=ProUne, Q=Glutaminc, R=Arginine, S=Serine, 
T^Threonine, V^Valine, W=Tryptophan, Y=Tyrosinc, 
X=Un known, **Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










DETLYKAWSSIYYQLIPNVQQLEMNLRNFAEI1E 

ADEVLLFERATFLVISHYQCKEQRDAHRFEK1SNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFID1FTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3445 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSHFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIrTlNVEVLrYVFDVESR 

ELEKDMHYYQSCLEAELQNSPDAK1FCLVHKMD 

L V (^ElX^KiJLIFlCbRbEDLRKL SRPLEC SCFRTSI W 

DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

DCQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMVYMSDPS1PSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3446 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSIIFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLrYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDL1FKEREEDLRRLSRPLEC SCFRTSI W 

DETLYKAWSSIVYQLIPNVQQLEMNLRNFAE1IE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDEFTSN 

TYVMWMSDPS IPS A ATL IN IRN ARKFIFEKLER V 

DGPKQCLLMR 


3447 


A 


1 


2930 


VLLGPLWDKLSTADHPVIVTMASKRKSTTPCMIP 

VKTVVLQDASMEAQPAETLPEGPQQDLPPEASA 

ASSEAAQNPSSTDGSTLANGHRSTLDGYLYSCK 

YCDFRSHDMTQr^GHMNSEHTDFNKDPTFVCSG 

CSFLAKTPEGLSLHNATCHSGEASFVWNVAKPD 

NHVVVEQSIPESTSTPDLAGEPSAEGADGQAEIHT 

KTPIMKIMKGKAEAKKIHTLKENVPSQPVGEALP 

KLSTGEMEVREGDHSFINGAVPVRQASASSAKN 

PHAANGPLIGTVPVLPAGIAQFLSLQQQPPVHAQ 

HHVHQPLPTAKALPKVMIPLSSIPTYSAAMDSNS 

FLKNSFHKFP YPTKAELC YLTV.V TK YPEEQLKJ W 

FTAQRLKQGISWSPEEIEDARKKMFNTVIQSVPQ 

PTITVLNTPLVASAGNVQHLIQAALPGHVVGQPE 

GTGGGLLVTQPLMANGLQATSSPLPLTVTSVPK 

QPGVAPINTVCSNTTSAVKVVNAAQSLLTACPSI 

TSQAFLDASIYK^NKKSHEQLSALKGSFCRNQFPG 

QSEVEHLTKVTGLSTREVRKWFSDRRYHCRNLK 

GSRAMIPGDHRSIIIDSVPEVSFSPSSKVPEVTCIPT 

TATLATHPSAKRQSWHQTPDFTPTKYKERAPEQ 

LRALESSFAQNPLPLDEELDRLRSETKMTRREEDS 

WJb bfcKKKJK. V N ALETKJvAEEN ASQEEEEAAEDEG 

GEEDLASELRVSGENGSLEMPSSHILAERKVSPEK 

INLKNLRVTEANGRNEIPGLGACDPEDDESNKLA 

EQLPGKVSCKKTAQQRHLLRQLFVQTQWPSNQD 

YDSIMAQTGLPRPEWRWFGDSRYALKNGQLK 

WYEDYKRGNFPPGLLVIAPGNRELLQDYYMTHK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D-Aspartic Acid, 
E=Glutaraic Acid, ^Phenylalanine, G=GIycinc, B=»Histidine, 
I=IsoIeucine, K-Lyslne, L=Leuclne, M=Methioninc, 
N=Asparaglne, P=Proline, Q=GIutamlne, R=Arginine, S=Serinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










MLYEEDLQNLCDKTQMSSQQVKQWAEKMGEE^ 

TRAVADTGSEDQGPGTGELTAVHKGMGDTYSE 

VSENSESWEPRVPEASSEPFD\TSSPQAGRQLETD 


3448 


A 


2 


1324 " 


FVARAEKGFRTREAHLLQVAGVGTGLQNGASLS 

GLASGVMAQRAFPNPYADYNKSLAEGYFDAAG 

RLTPEFSQRLTNKIRELLQQMERGLKS ADPRDG T 

GYTGWAGIAVLYLHLYDVFGDPAYLQLAHGYV 

KQSLNCLTKRSITFLCGDAGPLAVAAVLYHKMN 

NEKQ AElX^ITRLIHLNKIDPrlAPNEML YGR1G YI Y 

AIXFVNKNFGVEKIPQSHIQQICETILTSGENLAR 

KRNFTAKSPLMYEWYQEYYVGAAHGLAGIYYY 

LJVK^rbLQ V S^OKLHSLVKPS VDYVCQLICFPSGN 

YPPCIGDNRDLLVHWCHGAPGVIYMLIQAYKVF 

R/EREKYLC\DAYQCADVIWQYGLLKKGYGLCY\ 

GS AGNA YAFLTLYNLTQDMK YL YR A CKF AE WC 

LEYGEHGCRTPDTPFSLFEGMAGTIYFLVADLLFP 

TKAR\FPAFEL 


3449 


A 


3 


2389 


SRHVTGAARSPSRAGPSDPPAMGDEDDDESCAV 

ELRITEANLTGHEEKVSVENFELLKVLGTGAYGK 

VFLV11KAGGHDAGKLYAMKVLRKAALVQRAK 

TQEHTRTERSVLELVRQAPFLVTLHYAFQTDAKL 

HLILD Y VSGGEMFTHL YQRQ YFKEAE VR V YGGE 

I VLALEHLHKLG HYRDLKLEN VLLDSEG H I VLTD 

FGLSKEFLTEEKERTFSFCGTIEYMAPEIIRSKTGH 

GKAVDWWSLGILLFELLTGASPFTLEGERNTQAE 

VSRJRILKCSPPFPPRIGPVAQDLLQRLLCKDPKKR 

LGAGPQGAQEVRNHPFFQGLDWVALAARKIPAP 

FRPQIRSELDVG\NFAEEFTRLEPVYSPPGQ\PPPG 

DPRIFQGYSFVAPSILFDHNNAVMTDGLEAPGAG 

DRPGRAAVARSAMMQDSPFFQQYELDLREPALG 

QGSFSVCRRCRQRQSGQEFAVKILSRRLEANTQR 

EVAALRLCQSHPNVYNLHEVHHDQLHTYLVLEL 

LRGGELLEHIRKKRHFSESEASQILRSLVSAVSFM 

HEEAGWHRDLKPENILYADDTPGAPVKIIDFG/F 

SPRLRPQSPGVPMQTPSFTLQYAAPELLAQQGYD 

E5CDLWSLGVILY\MMLSGQAPFQGASGQGGQS 

QAAEIMCKIREGRFSLDGEAWQGVSEEAKELVR 

GLLTVDPAKRLKLEGLRGSSWLQDGSARSSPPLR 

TPDVLESSGPAVRSGLNATFMAFNRGKREGFFLK 

SVENAPLAKRRKQKLRSATASRRGSPAPANPGR 

AP V A SKG APRRANGPLPPS 


3450 


A 


201 


1705 


KGTEMNKSRWQSRRRHGRRSHQQNPWFRLRDS 

EDRSDSRAAQPAHDSGHGDDESPSTSSGTAGTSS 

VPELPGFYFDPEKKRYFRLLPGHNNCNPLTKESIR 

QKEMESKRLRLLQEEDRRKKIARMGFNASSMLR 

KSQLGFLNVTNYCHLAflELRLSCMERKKVQIRS 

MDPSALASDRFNLE.ADTNSDRLFTVNDVTVGGS 

KYGIINLQSLKTPTLKVFMHENLYFTKRXVXNSV 

CWASLNHLDSHILLCLMGLAETPGCATLLPASLF 

VW^t-fPAfYTORPfrVA/fT r'CTJPTPn A WCf 1 A XTrr\A 
V lNoJnx/\OJJ^X^OUVll^L^3r KlrOA WoCA WoLlN Ll^A 

NNCFSTGLSRRVLLTNVVTGHRQSFGTNSDVLA 
QQFALMAPLLFNGCRSGEIFAIDLRCGNQGKGW 
KATRLFHD S A VTC VRILQDEQ YLMASDMA GKIK 
LWDLRTTKCVRQYEGHVNEYAYLPLHVHEEEGI 
LVAVGQDCYTRIWSLHDARLLRTIPSPYPASKAD 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutaraic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
l=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib1e nucleoride insertion 










IPSVAFSSRLGGSRGAPGLLMAVGQDLYCYSYS 


3451 


A 


19 


6033 


LLSAMLSHGAGLALWITLSLLQTGLAEPERCNFT 

LAESKASSHSVSTQWRTLGSPCNFSLIYSSDTLGA 

ALCPTFRIDNTTYGCNLQDLQAGTIYNFKIISLDE 

ERTVVLQTDPLPPARFGVSKEKTTSTGLHVWWT 

PSSGKVTSYEVQLFDENNQKIQGVQIQESTSWNE 

YTFFNLTAGSKYNIAITAVSGGKRSFSVYTNGST 

VPSPVKDIGISTKANSLLISWSHGSGNVERYRLM 

LMDKGILVHGGVVDKHATSYAFHGLSPGYLYNL 

TVMTEAAGLQNYRWKLVRTAPMEVSNLKVTMD 

GSLTSLKVKWQRPPG\NVDSYNITLSHKGTIKESR 

VLAPWITVETHFKELVPGRLYXQVTCSAVSLGELS 

AQKM\AVGRTFPDKVANLEANNNGRMRSLVVS 

WSPPAGDWEQYRILLFNDSVVLLNITVGKEETQ 

YVMDGTGLVPGRQYEVEVIVESGNLKNSERCQG 

RTVPLAVLQLRVKHANETSLSIMWQTPVAEWEK 

YIISLADRDLLLIHKSLSKDAKEFTFTDLVPGRKY 

MATVTSISGDLKNSSSVKGRTVPAQVTDLHVAN 

QGMTSSLFTNWTQAQGDVEFYQVLLIHENVVIK 

NESISSETSRYSFHSLKSGSLYSVWTTVSGGISSR 

QVVVEGRTVPSSVSGVTVNNSGRNTDYLSVSWLL 

APGD VDN YEVTL SHDGKV VQSLVIAKSVREC S F 

SSLTPGRLYTVTITTRSGKYENHSFSQERTVPDKV 

QG V S V SN S ARSD YLRV S W VHATGDFDH YEVTI K 

NKNNFIQTKSIPKSENECVFVQLVPGRLYSVTVT 

TKSGQYEANEQGNGRTIPEPVKDLTLRNRSTEDL 

HVTWSGANGDVDQYEIQLLFNDMKVFPPFHLVN 

TATEYRPTSLTPGRQYKILVLTISGDVQQSAFIEG 

FTVPSAVKNIHISPNGATDSLTVNWTPGGGDVDS 

YTVSAFRHSQKVDSQTIPKHVFEHTFHRLEAGEQ 

YQIMIASVSGSLKNQINVVGRTVPASVQGVIADN 

AYSSYSLIVSWQKAAGVAERYDILLLTENGILLR 

NTSEPATTKQHKTEDLTPGKKYKIQILTVSGGLFS 

KEAQTEGRTVPAAVTDLRITENSTRHLSFRWTAS 

EGELSWYN1FLYNPDGNLQERAQVDPLVQSFSFQ 

NLLQGRMYKMVIVTHSGELSNESFIFGRTVPASV 

SHLRGSNRNTTDSLWFNWSPASGDFDFYELILYN 

PNGTKKENWKDKDLTEWRFQGLVPGRKYYLW 

WTHSGDLSNKVTAESRTAPSPPSLMSFADIANT 

SLAITWKGPPDWTDYNDFELQWLPRDALTVFNP 

YNNRKSEGRIVYGLRPGRSYQFNVKTVSGDSWK 

TYSICPIFGSVRTBLPDKIQNLHCRPQNSTAIACSW1 

PPDSDFDGYSIECRKMDTQEVEFSRKLEKEKSLL 

NIMMLVPHKRYLVSrKVQSAGMTSEVVEDSTIT 

MIDRPPPPPPHmVNEKDVLISI<^SINFTVNCSWFS 

DTNGAVKYFTWVREADGSDELKPEQQHPLPSY 

LEYRHNASDlVYQTlSrYFASKCAENPNSNSKSFNI 

KLGAEMESLGGKCDPTQQKFCDGPLKPHTAYRI 

SIRAFTQLFDEDLKEFTKPLYSDTFFSLPITTESEP 

LFGAIEGVSAGLFLIGMLVAWALLICRQKVSHG 

RERPSARLSIRRDRPLSVHLNLGQKGNRKTSCPIK 

INQFEGHFMKLQADSNYLLSKEYEELKDVGRNQ 

SCDIALLPENRGKNRYNNILPYDATRVKLSNVDD 

DPCSDY1NASYIPGNNFRREYTVTQGPLPGTKDDF 

WKMVWEQNVHNIVMVTQCVEKGRVKCDHYW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Aianine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheny (alanine, G=Glycine, H=Hisb*dine, 
I s Isoleucine, K= Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










PADQDSLYYGDLILQMLSESVLPEWTEREFKICGE 

EQLDAHRLIRHFHYTVWPDHGVPETTQSLIQFVR 

TVRD YINRSPG A GPT V VHCS A G VGRTGTFI ALDR 

rLQQLDSKDSVDIYGAV\HDLRLHRVHMVQTEC 

QYVYLHQCVRDVLRARKLRSEQENPLFPTYENV 

NPEYHRDPVYSRH 


3452 


A 


63 


1073 


FFRSSSDNGSPIRQYE/HSTPAHQGPVMGLEGKS/ 

ARNSQLRIVLVGKTGAGKSATGNSTLGRKVFHSG 

TAAKSITKXCEKRSSSWKETELVVVDTPG1FDTE 

VPNAETSKEIIRCILLTSPGPHALLLVVPLGRYTEE 

EHKATEKILKMFGERARSFMILIFTRKDDLGDTN 

LHDYLREAPEDIQDLMDIFGDRYCALNNKATGA 

EQEAQRAQLLGL1QRVVRENKEGCYTNRMYQR 

AEEEIQKQTQAMQELHRVELEREKARIREEYEEK 

IRKLEDKVEQEKRKKQMEKKLAEQEAHYAVRQ 

QRARTE VESKDGILELIMTALQI A SFILLRLFAED 


3453 


A 


2674 


514 


GPITFLKXKAKMKDMPLR1HVLLGLA1TTLVQAV 

DKKVDCPRLCTCEIRPWFTPRSIYMEASTVDCND 

LGLLTFPARLPANTQELLLQTNN1AKIEYSTDFPV 

NLTGLDLSQNKLSSVTNINGKXMPQLLSVYLEEN 

KLTELPEKCLSELSNLQELYINHNLLSTISPGAFIG 

LHNLLRLHLNSNRLQMmSKWFDALPNLEILMIG 

ENPIIRIKDMKFKPLINLRSLVIAGINLTEIPDNAL 

VGLENLESISFYDNRLIKVPHVALQKVVNLKJFLD 

LNK>fPINRIRRGDFSNVn.HLKELGINNMPELISID 

SLAVDNLPDLRKTEATNNPRLSYIHPNAFFRLPKL 

ESLMLNSNALSALYHGTIESLPNLKEISIHSNPIRC 

DCVIRWMNMNKTNIRFMEPDSLFCVDPPEFQGQ 

NVRQVHFRDMME1CLPLIAPESFPSNLNVEAGSY 

VSFHCRATAVEPQPEIYWITPSGQKLLPNTUTDKF 

YVHSEGTLDINGVTPKEGGLYTCIATNLVGADLK 

SVMIKVDGSFPQDlsfNGSLNIKIRDIQANSVLVSW 

KASSKILKSSVKWTAFVKTENSHAAQSARIPSDV 

KVYNLTHLNPSTEYKICIDIPTIYQKNR1CKCVNYT 

TKGLHPDQKEYEKNNTTTLMACLGGLLGnGVIC 

LISCLSPEMNCDGGHSYVRNYLQKPTFALGELYP 

PLINLWEAGKEKSTSLKVKATVIGLPTNMS 


3454 


A 


1844 


244 


ERYLFATYVAPSATLDIGLQQEKKXEIYMKIQPP 

FEDLFDTAEEYILLLLLEPWTKMVKSDQIAYKKV 

ELVEETRQLDSTYFRKI^QALHKETFSKKAEDTTC 

EIGTGILSLSNVSKRTEYWDNVPAEYKHFKFSDL 

LNNKLEFEHFRQFLETH S S SMDLMC WTDIEQFRR 

ITYRDRNQRKAKSIYIKNKYLNKKYFFGPNSPAS 

LYQQNQVMHLSGGWGKILHEQLDAPVLVETQK 

HVQNRLENVWLPLFLASEQFAARQKIKVQMKDI 

AEELLLQKAEKKIGVWKPVESKWTSSSCK1IAFRK 

ALLNPVTSRQFQRFVALKGDLLENGLLFWQEVQ 

KYKDLCHSHCDESVIQKKITTIINCFINSSIPPALQI 

DIPVEQAQKI1EHRKELGPYVFREAQMTFLGVMF 

KJWPQFCEFRKNLTDENIMSVLERRQEYNKQKK 

KLAVL/QNDEKSGKDGIKQYANTSVPAIKTALLS 

DSFLGLQPYGRQPTWCYSKY1EALEQERILLKIQE 

ELEK\SCLQACNLSQILRLALQLCL 


3455 


A 


228 


3330 


APTAQAMMSFGGADALLGAPFAPLHGGGSLHY 
ALARKGGAGGTRSAAGSSSGFHSWTRTSVSSVS 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine. D=Aspartic Acid, 
E^Glutaraic Acid, ^Phenylalanine, G-Glycinc, H~Histidine, 
I=Isoleucine, KHLysine, L=Leucine, M=Methionine, 
N-Asparagine, P=ProIine, Q=Glu famine, R=Arginine, S=Serinc, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










ASPSRFRGAGAASSTDSLDTLSNGPEGCMVAVA 

TSRSEKEQLQALNDRFAGYCDKVRQLEAHNRSLE 

GEAAALRQQQAGRSAMGELYEREVREMRGAVL 

RLGAARGQLRLEQEHLLEDIAHVRQRLDDEARQ 

REEAEAAARALARFAQEAEAARVDLQKKAQAL 

QEECGYLRRHHQEEVGELLGQIQGSGAAQAQM 

QAETRDALKCDVTSALREIRAQLEGHAVQSTLQ 

SEEWFRVRLDRLSEAAKVNTDAMRSAQEEITEY 

RRQLQARTTELEALKSTKDSLERQRSELEDRHQA 

DIASYQEAIQQLDAELRNTKWEMAAQLREYQDL 

LNVKMALDIEIAAYRKLLEGEECRIGFGPIPFSLP 

EGLPK1PSVSTHIKVKSEEK1KVVEKSEKETVIVEE 

QTEETQVTEEVTEEEDKEAKEEEGKEEEGGEEEE 

AEGGEEETKSPPAEEAASPEKEAKSPVKEEAKSP 

AEAKSPEKEEAKSPAEVKSPEKAKSPAKJEEAKSP 

PEVAKSPEKDGKQNFQAEVKSPEKAKSPAKEEAK 

SPAEAKSPEKAKSPVKEEAKSPAEAKSPVKEEAK 

SPAEVKSPEKAKSPTKEEVAKSPEKAKSPEKAKSP 

EKEEAKSPEKAKSPVKAEAKSPEICAKSPVKAEA 

KSPEKAKSPVKEEAKSPEKAKSPVKEEAKSPEKA 

KSPVKEEAKTPEKAKSPVKEEAKSPEKAKSPEKA 

KTLDVKSPEAKTPAKEEARSPADKFPEKAKSPVK 

EEVKSPEKAKSPLKEDAKAPEKEIPKKEEVKSPV 

KEEEKPQEVKVKEPPKKAEEEKAPATPKTEEKK 

DSKKEEAPKKEAPKPKVEEKKEPAVEKPKESKV 

EAKKEEAEDKKKVPTPEKE APA KVEVKEDAKPK 

EKTEVAKKEPDDAKAKEPSKPAEKKEAAPEKKD 

TKEEKAKKPEEKPKTEAKAKEDDKTLSKEPSKP 

KAEKAEKSSSTDQKDSKPPEKATEDKAAKGK 


3456 


A 


258 


1463 


YLSFIPGHASKSAPMNGHCFAENGPSQKSSLPPLL 

IPPSENLGPHEEDQVVCGFKKLTVNGVCASTPPL 

TPIKNSPSLFPCAPLCERGSRPLPPLPISEALSLDDT 

DCEVEFLTSSDTDFLLEDSTLSDFKYDVPG\RRSF 

RGCGQINYAYFDTPAVSAADLSYVSDQNG\GVP 

DPNPPPPQTHRRLRRSHSGPAGSFNKPAIRISNCCI 

HRASPNSDEDKPEVPPRVPIPPRPVKPDYRRWSA 

EVTSSTYSDEDRPPKVPPREPLSPSNSRTPSPKSLP 

SYLNGVMPPTQSFAPDPKYVSSKALQRQNSEGS 

ASKVPCILPIIENGKKVSSTHYYLLPERPPYLDKY 

EKFFREAKKKNGGAQIQPLPADCGISSATEKPDS 

KTKMDLGGHVKRKHLSYVGTP 


3457 


A 


2 


4869 


FILSSSSSASSEHFHHHYSFGNWWPGSFKGHRMS 

LPFYQRCHQHYDLSYRNKDVRSTVSHYQREBCKR 

SAVYTQGSTAYSSRSSAAHRRESEAFRRASASSS 

QQQASQHALSSEVSRKAASAYDYGSSHGLTDSS 

LLLDDYSSKLSPKPKRAKHSLLSGEEKENLPSDY 

MVPIFSGRQKHVSG1TDTEEERIBCEAAAYIAQRNL 

LASEEGITTPKQSTASKQTTASKQSTASKQSTASK 

QSTASRQSTASRQSVVSKQATSALQQEETSEKXS 

RKVVIRGKAERLSLRKTLEETETYHAKLNEDHLL 

HAPEFUKPRSHTV WEKEN VKLHCSIAG WPEPRV 

TWYKNQVPINVHANPGKYIIESRYGMHTLEINAC 

DFEDTAQYRASAMNVKGELSAYASVVVKRYKG 

EFDETRFHAGASTMPLSFGVTPYGYASRFEIHFD 

DKFDVSFGREGETMSLGCRVVITPEIKHFQPEIQ 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G^GIycine, HHHistidine, 
I=Isoieucine, K—Lysine, L°»Leucine, M— Methionine, 
N=Asparagine, P^Proline, Q^Glutaminc, R=Arginine, S=Serine, 
T=Threonine» V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










WYRNGVPLSPSKAVVQTLWSGERATLTFSHLNKE 

DEGLYTIRVRMGEYYEQYSAYVFVRDADAEIEG 

APAAPLDVKCLEANKDYinSWKQPAVDGGSPIL 

GYFIDKCEVGTDSWSQCNDTPVKFARFPVTGLIE 

GRSYEFRVRAVNICMGIGFPSRVSEPVAALDPAEK 

ARLKS/PPLSTLDWTVVIVTEEEPSEGIVPGPPTDLS 

VTEATRSYWLSWKPPGQRGHEGIMYFVEKCEA 

GTENWQRVNTELPVKSPRFALFDLAEGKSYCFR 

VRCSNSAGVGEPSEATEVTVVGDKLDIPKAPGKI 

IPSRNTDTSVVVSWEESKDAKELVGYYIEANVA 

GSGKWEPOWNPVKTHRFTCHGLVTGQSYIFRV 

RAVNAAGLSEYSQDSEAIEVKAAIAPPSPPCDITC 

LESFRDSMVLGWKQPDKIGGAEITGYYVNYREV 

IDGVPGKWREANVKAVSEEAYKISNLKENMVY 

QFQVAAMNMAGLGAPSAVSECFKCEEWTTAVP 

GPPHSLKCSEVRKDSLVLQWKPPVHSGRTPVTG 

YF VDLKEAKAKJEDQ WRGLNE AA IKN V YLK VRG 

LKEGVSYVFRVRAINQAGVGKPSDLAGPVVAET 

RPGTKEVWNVDDDGVISLNFECDKMTPKSEFS 

WSKDYVSTEDSPRLEVESKGNKTKMTFKDLGM 

DDLGIYSCDVTDTDGIASSYLIDEEELKRLLALSH 

EHKFPTVPVKSELAVEILEKGQVRF\WMQAEKLS 

GNAKVNYIFNEKGIFEGPKYKMHIDRNTGIEEMF 

MEKLQDEDEGTYTFQLQDGKATNHSTWLVGD 

VFKKLQKEAEFQRQEWIRKQGPHFVEYLSWEVT 

GECNVLLKCKVANIKKETHIVWYKDEREISVDE 

KHDFKDGICTLLITEFSKKDAGIYEVrLKDDRGK 

DKSRLKLVDEAFKELMMEVCKK1ALSATDLKIQ 

STAEGIQLYSFVTYYVEDLKWWSHNGSAIRYSD 

RVKTGVTGEQIWLQINEPTPNDKGKYVMELFDG 

KTGHQKTVDLSGQAYDEAYAEFQRLKQAA1AEK 

NRARVLGGLPDVVTIQEGKALNLTCNVWGDPPP 

EVSWLKNEKALASDDHCNLKFEAGRTAYFTING 

VSTADSGKYGLWKNKYGSETSDFTVSVFIPEEE 

ARMAALESLKGGKKAK 


3458 


A 


3963 


827 


LSRSSSDNNTKTLGRNVMSTATSPLMGAQSFPNL 

TTPGTTSTVTMSTSSVTSSSNVATATTVLSVGQS 

LSNTLTTSLTSTSSESDTGQEAEYSLYDFLDSCRA 

STLLAELDDDEDLPEPDEEDDENEDDNQEDQEY 

EEVMILRRPSLQRRAGSRSDVTHHAVTSQLPQVP 

AGAGSRPIGEQEEEEYETKGGRRRTWDDDYVLK 

RQFSALVPAFDPRPGRTNVQQTTDLEIPPPGTPHS 

ELLEEVECTPSPRLALTLKVTGLGTTREVELPLTN 

FRSTIFYYVQKLLQLSCNGNVKSDKLRRIWEPTY 

TIMYREMKDSDKEKENGKMGCWS1EHVEQYI.G 

TDELPKNDLITYLQKNADAAFLRHWKLTGTNKS 

IRKNRNCSQLIAAYWDLG\EHGTK\SGLNQGAIST 

LQSSDILNLTKEQPQAKAGNGQNSCGVEDVLQL 

LRILYIVASDPYSR1SQEDGDEQPQFTFPPDEFTS/ 

KKITTKTLQQIEEPLALASGALPDWCEQLTSKCPF 

LIPFETRQLYFTCTAFGASRAIVWLQNRREATVE 

RTRTTSSVRRDDPGEFRVGRLKHERVKVPRGESL 

MEWAENVMQIHADRKSVLEVEFLGEEGTGLGPT 

LEFYALVAAEFQRTDLGAWLCDDNFPDDESRHV 

DLGGGLKPPGYYVQRSCGLFTAPFPQDSDELERI 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine G=Cysteine, U^Aspartrc Acid, 
E=Clutamic Acid, F=Phenylalanine, G=Glycine, H=»Histidine, 
I=Isoleuctnc, K=Lysinc, L=Leucine, MHVfcttiionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Argininc, S^erine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










TKLFHFLGIFLAKCIQDNKLVDLPISKPFFKLMCM 

GDIKSNMSKLIYESRGDRDLHCTESQSEASTEJEG 

HDSLSVGSFEEDSKSEFBLDPPKPKPPAWFNGILT 

WEDFELVNPFIRARFLKEIKDLAIiaiRQILSNKGL 

SEDEKNTKLQELVLKNPSGSGPPLSIEDLGLNFQF 

CPSSKJYGFTAVDLKPSGEDEMITMDNAEEYVDL 

MFDFCMHTGIQKQMEAFRDGFNKVFPMEKLSSF 

SHEEVQMELCGNQSPSWAAEDIINYTEPKLGYTR 

DSPGFLRPVRVLCGMSSDERKAFLQFTTGCSTLP 

PGGLANLHPRLTVVRKVDATDASYPSVNTCVHY 

LKLPEYSSEEIMRERLLAATMEKGFHLN 


3459 


A 


88 


603 


SCGPRGLASLGLGFSGRCDDQNKGRS\DGPEAQA 

EACSGERTYQELLVNQNPIAQPLASRRLTRKLYK 

CIKKAVKQKQIRRGVKEVQKFVNKGEKGIMVLA 

GDTLPIEVYCHLPVMCEDRNLPYVYIPSKTDLGA 

AAGSKRPTCVIMVKPHEEYQEAYDECLEEVQSL 

PLPL 


3460 


A 


139 


1997 


QVTNMSDKSELKLAELERKXQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPIKLGMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDVVAPKPP1EPEEEK 

TLKKDEEN\DSKAPPHELTEEEKQQ1LHSEEFLSFF 

DHSTRJVERALSEQENIFFD YSGRDF/ENDKEG EIQ 

AGAKJLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPlSfLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAFITHPVYCV 

NVVGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSHLYVTSSFDWTVKLWTTKNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEVPTASISVEGNPALNRVRWTHSGRE 

IAVGDSEGQFVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 


3461 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKIOCETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPIKLGMAKITQVDFPPRErVTYT 

KETQTPVMAQPKEDEEEDDDWAPKPPIEPEEEK 

TLKKDEEN\DSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YPVELLVASYNKNEDAPHEPDGVALVWNMICYK 

KTTPEYVFHCQ S A VMS ATFAKFHPNL V VG G T YS 

GQIVLWDNRSNKRTPVQRTPLSAAAFITHPVYC V 

KVVGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFWGSEE 

GSVYTACIWGSKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSrlLWTSSroWTVKLWTTKNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEVPTASISVEGNPALNRVRWTHSGRE 

1AVGDSEGQ1VIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G~Glycine, H=>Hisridine, 
I=Isolcucinc, K=Lysine, L=Lcucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=Gliitamine, R=Arginine, S=Serine, 
"^Threonine, V=Valine, W=Tryptophan, Y^Tyrosinc, 
X=lfnknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 


3462 


A 


2 


2643 


TAPEFSRSTHASAHASVARVLRNRE1AQLKKEQR 

RQEFQIRALESQKRQQEMVLRRKTQEVSALRRL 

AKPMSERVAGRAGLKPPMLDSGAEVSASTTSSE 

AESGARSVSSIVRQWNRKINIIFLGDHPAPTVNGT 

RPARKKFQKKGASQSFSKAARLKWQSLERRIIDI 

VMQRMTIVNLEADMERLIKKREELFLLQEALRR 

KRERLQAESPEEEKGLQELAEEIEVLAANIDYIND 

GITDCQATIVQLEETKEELDSTDTSVVISSCSLAE 

ARLLLDNFLKA SIDKGLQ VAQKEAQIRLLEGRLR 

QTDMAGSSQNHLLLDALREKAEAHPELQALIYN 

VQQENGYASTDEEISEFSEGSFSQSFTMKGSTSH 

DDFKFKSEPKLSAQMKAVSAECLGPPLDTSTKN1 

TKSLASLVEIKEDGVGFSVRDPYYRDRVSRTVSL 

PTRGSTFPRQSRATETSPLTRRKSYDRGQP1RSTD 

VGFTPPSSPPTRPRNDRNVFSRLTSNQSQGSALD 

KSDDSDSSL\SEVLRGIISPVGGAKGARTAPLQCV 

SMAEGHTKP1LCLDATDELLFTGSKDRSCKMWN 

LVTGQEIAALKGHPNNWSIKYCSHSGLVFSVST 

SYIKV WDIRDSAKCIRTLTSSGQVISGDACAATST 

RAITSAQGEHQINQIALSPSGTMLYAASGNAVRI 

WELSRFQPVGKLTGHIGPVMCLTVTQTASQHDL 

VVTGSKDHYVK^IFELGECVTGTIGPTHNFEPPH 

YDGIECLA1QGDILFSGSRDNGDCKWDLDQQELIQ 

QIPNAHKDWVCALAFIPGRPMLLSACRAGVIKV 

WNVDNFTPIGEIKGHDSPINAICTNAKHIFTASSG 

CRVKVWNYVPGLTPCLPRRVLAIKGRATTLP 


3463 


A 


198 


3146 


SGEPRPEPGNMATCIGEKIEDFKVGNLLGKGSFA 

GVYRAESrHTGLEVAIKMIDKKAMYKAGMVQR 

VQNEVKIHCQLKHPSILELYNYFEDSNYVYLVLE 

MCHNGEMNRYLKNRVKPFSENEARHFMHQIITG 

MLYLHSHGILHRDLTLSNLLLTRNMNIKIADFGL 

ATQLKMPHEKHYTLCGTPNYISPE1ATRSAHGLE 

SD V WSLGCMFYTLLIGRPPFDTDTVKNTLNK V V 

LADYEMPTFLS1EAKDLIHQLLRRNPADRLSLSSV 

LDHPFMSRNSSTKSKDLGTVEDSIDSGHATISTAI 

TASSSTSISGSLFDKRRLLIGQPLPN1CMTVFPKNK 

SSTDFSSSGDGNSFYTQWGNQETSNSGRGRVIQD 

AEERPHSRYLRRAYSSDRSGTSNSQSQAKTYTM 

ERCHSAEMLSVSKRSGGGENEERYSPTDNNANIF 

NFFKEKTSSSSGSFERPDKNQALSNHLCPGKTPFP 

FADPTPQTETVQQWFGNLQINAHLRKTTEYDSIS 

PNRDFQGHPDLQKDTSKNAWTDTKVKKNSDAS 

DNAHSVKQQNTMKYMTALHSKPEIIQQECVFGS 

DPLSEQSKTRGMEPPWGYQNRTLRSITSPLVAHR 

LKPIRQKTKKAVVSILDSEEVCVELVKEYASQEY 

VKEVLQISSDGNTITI YYPNGGVRGFPL ANDRPPS P 

TADN1SR\YSF\DNLPEKYWRKYQYASRFVQLVRS 

KSPKJTYFTRYAKCILMENSPGADFEVWFYDGV 

KIHKTEDFIQVIEKTGKSYTLKSESEVNSLKEEIK 

ivi i ivij^ri/\JN JiuriiviL/JL /VL Ho 11 oEEiRivK. 1 Jtvo Arr r r 1 1 

IGRKPGSTSSPKALSPPPSVDSNYPTRDRASFNRM 

VMHSAASPTQAPILNPSMVTNEGLGLTTTASGTD 

ISSNSLKDCLPKSAQLLKSVFVKNVGWATQVLTS 

GAVWVQFNDGSQLWQAGVSSISYTSPNGQXTTR 

\YGENEICLPDYIKQKLQCLSSILLMFSNPTPNFH 
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SEQ ID 

NO: 


Method 


Predicted 

beeinninp 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalaninc, G=Giycinc, H=Histidine, 
I-Iaoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=*Arginine, S=Serinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3464 


A 


14 


348 


AVRTVSGTSLGPRSHSRSPGRCHCFSAVTFSSPRL 
AASEAPDPMEEWDVPQMKKEVESLKYQLAFQR 
EMASKTIPELLKWIEDGIPKX>PFLNPDLMKNNPW 
V\EKGKCTEL 


3465 


A 


5537 


405 


VRKLDRERVGAWWRGAWARHPRQEAGEHAKR 

RKGIIAETPRGRRKGRAGRSAAAVGELRPARRSL 

ETSRAAAAMAKDSPSPLGASPKKPGCSSPAAAV 

LENQRRELEKLRAELEAERAGWRAERRRPAARE 

RQLREEAERERRQLADRLRSKWEAQRSRELRQL 

QEEMQREREAEIRQLLRWKEAEQRQLQQLLHRE 

RDG WRQ ARELQRQL AEEL VNRG HC SRPG A SE V 

SAAQCRCRLQEVLAQLRWQTDGEQAARIRYLQ 

AALEVERQLFLKYILAHFRGHPALSGSPDPQAVH 

SLEEPLPQTSSGSCHAPKPACQLGSLDSLSAEVG 

VRSRSLGLVSSACSSSPDGLLSTHASSLDCFAPAC 

SRSLDSTRSLPKASKSEERPSSPDTSTPGSRRLSPP 

PSPLPPPPPPSAHRKLSNPRGGEGSESQPCEVLTPS 

PPGLGHHELIKLNWLLAKALWVLARRCYTLQEE 

NKQLRRAGCPYQADEKVKRLKVKRAELTGLAR 

RLADRARELQETNLRAVSAPIPGESCAGLELCQV 

FARQRARDLSEQASAPLAKDKQIEELRQECHLLQ 

ARVASGPCSDLHTGRGGPCTQWLNVRDLDRLQ 

RESQREVLRLQRQLMLQQGNGGAWPEAGGQSA 

TCEEVRRQMLALERELDQRRRECQELGAQAAPA 

RRRGEEAETQLQAALLKNAWLAEENGRLQAKT 

DWVRKVEAENSEVRGHLGRACQERDASGLIAEQ 

LLQQAARGQDRQQQLQRDPQKALCDLHPSWKEI 

QALQCRPGHPPEQPWETSQMPESQVKGSRRPKF 

HARAEDYAVSQPNRDIQEKREASLEESPVALGES 

ASVPQVSETVPASQPLSKKTSSQSNSSSEGSMWA 

TVPSSPTLDRDTASEVDDLEPDSVSLALEMGGSA 

APAAPKLKEFMAQYNYNPFEGFNDHPEGELPLTA 

GDYIYEFGDMDEDGFYEGELEDGRRGLVPSNFVE 

QIPDSYIPGCLPAKSPDLGPSQLPAGQDEALEEDS 

LLSGKAQGWDRGLCQMVRVGSKTEVATEILDT 

KTEACQLGLLQSMGKQGLSRPLLGTKGVLRMAP 

MQLHLQNVTATSANITWVYSSHRHPHVVYLDD 

REHALTPAGVS C YTFQGLCPGTHYRARVEVRLP 

RDLLQVYWGTMSSTVTFDTLLAGPPYPPLDVLV 

ERHASPGVLWSWLPVTIDSAGSSNGVQVTGYA 

V YADGLK VCE VADATA GSTLLEFSQLQ VPLTWQ 

KVSVRTMSLCGESLDSVPAQIPEDFFMCHRWPET 

PPFSYTCGDPSTYRVTFPVCPQKLSLAPPSAKASP 

HNPGSCGEPQAKFLEAFFEEPPRRQSPVSNLGSE 

GECPSSGAGSQAQELAEAWEGCRKDLLFQKSPQ 

NHRPPSVSDQTGEKENCYQHMGTSKSPAPGFIHL 

RTECGPRKEPCQEKAALERVLRQKQDAQGFTPP 

QLGASQQYASDFHNVLKEEQEALCLDLWGTERR 

EERREPEPHSRQGQALGVKRGCQLHEPSSALCPA 

PSAKVTKMPRGGPQQLGTGANTPARVFVALSDY 

NPLVMSANLKAAEEELVFQKRQLLRVWGSQDT 

HDFYLSECNRQVGNIPGRLVAEMEVGTEQTDRR 

WRSPAQGHLPSVAHLEDFQGLTEPQGSSLVLQGN 

SKRLPLWTPKMIAALDYDPGDGQMGGQGKGRL 

ALRAGDVVMVY\GPMDDQGFYYGELGGHRG\L 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Atoninc C=Cystcinc, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Prollne, Q=Glutamine, R=Arginine, S-Serine, 
T=Threonine, V=Vallne> W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










VPANLJUKMSSQGH 


3466 


A 


1 


1111 


MSKPPDLLLRLLRGAPRQRVCTLFIIGFKFTFFVS1 

MIYWHWGEPKEKGQLYNLPAEIPCPTLTPPTPP 

SHGPTPGNEFFLETSDRTNPNFLFMCSVESAARTH 

PESHVLVLMKGLPGGNASLPRIILGISLLSCFPNV 

QMLPLDLRELFRDTPLADWYAAVQGRWEPYLL 

rVL6DAaRlAIJMW]^GGIYLDTDFW 

NVLGTQSRYVLNGAFLAFERRHEFMALCMRDFV 

DHYNGWIWGHQGPQLLTRVFKKWCSIRSLAESR 

ACRGVTTLPPEAFYPIPWQDWKKYFEDFNPEELP 

RLLSATYAVHVWNKKSQGTRFEATSRALLAQLH 

ARYCPTTHE/DHENVLVKGPAGHLPNLLLMGHW 


3467 


A 


1 


2175 


MAKVILKQSKQCKNLLTCKVAQVCPVCGCLHC 

YFWWLSGLESRRPSSPL1DIKPIEFGVLSAKKEPIQ 

PSVLRRTYNPDDYFRKFEPHLYSLDSNSDDVDSL 

TDEEILSKYQLGMLHFSTQYDLLHNHLTVRVIEA 

RDLPPPISHDGSRQDMAHSNPYVK1CLLPDQKNS 

KQTGVKRKTQKPVFEERYTFEIPFLEAQRRTLLL 

rWDFDKFSRHCVIGKVSVPLCEVDLVKGGHW 

WKAHDSQFSAPGLPADQQFFADLFSGLVLNPQL 

LGRVWFASQPASLPVGSLCIDFPRLDIVLRGEYG 

NLLEAKQQRLVEGEMLFIPARAANLPVNNKPVM 

LLSLVFAPTWLGLSFYDSRTTSLLHPARQIQLP\SL 

QRGEGEAMLS\ALTLFSRSPLEQNIIQPLVLSLLHL 

CGSVVNMPPGNSQPRGDFLYHSICTWVQDNYAQ 

PLTRESVAQFFNITPNHLSKLFAQHGTMRFrEYVR 

WVRMAKARMILQKYHLSIHEVAQRCGFPDSDYF 

CRVFRRQFGMDYVDILQIHRWDYNTPIEETLEAL 

NDVVKAGKARYTGASSMHASQFAQALELQKQH 

GWAQFVSMQDHYNLIYREEEREMLPLCYQEGV 

AVIPWSPLARGRLTRPWGETTARLVSDEVGKNL 

YKESDENDAQIAERLTGVSEELGATRAQVALAW 

LLSKPGIAAPIIGTSREEQLDELLNAVD1TLKPEQI 

AELETPYKPHPVVGFK 


3468 


A 


147 


3209 


ALPLPLPTLYPGMSRRKQRKPQQL1SDCEGPSASE 

NGDASEEDHPQVCAKCCAQFTDPTEFLAHQNAC 

STDPPVMVIIGGQENPNNSSASSEPRPEGHNNPQ 

VMDTEHSNPPDSG SS VPTDPTWG PERRGEES SGH 

FLVAATGTAAGGGGGLILASPKLGATPLPPESTP 

APPPPPPPPPPPGVGSGHLNIPLILEELRVLQQRQI ! 

HQMQMTEQICRQVLLLGSLGQTVGAPASPSELP 

GTGTASSTKPLLPLFSPIKPVQTSKTLASSSSSSSS 

SSGAETPKQAFFHLYHPLGSQHPFSAGGVGRSHK . 

PTPAPSPALPGSTDQLIASPHLAFPSTTGLLAAQC 

LGAARGLEATASPGLLKPKNGSGELSYGEVMGP 

LEKPGGRHKCRFCAKVFGSDSALQIIILRSHTGER 

PYKCNVCGNRFTTRGNLKVHFHRHREKYPHVQ 

MNPHPVPEHLDYVITSSGLPYGMSVPPEKAEEEA 

ATPGGGVERKPLVASTTALSATESLTLLSTSAGT 

ATA D/"2T D A I7KTVC\7T X ATS A A/EDyXIV A nTTXTTDDP C T7 

Al ArOJ^rAriNIRi 4 VLMKA VbrlvNrvAUbN lrrUob 

GSAISGVAESSTATRMQLSKLVTSLPSWALLTNH 
FKSTGSFPLPLCARALG\ASPSETSKLQQLVEKID 
RQGA VA VTSAA SGAPTTSAPAPSSSA SSGPNQC V 
ICLRVLSCPRALRLHYGQHGGERPFKCKVCGRAF 
STRGNLRAHFVGHKASPAARAQNSCPICQKKFT ! 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E-Glutamic Acid, F~Phenyl alanine, G=GIycine, II-Histidine, 
I=lsolcucinc, K^Lysine, L=Lcucinc, MMVfethionine, 
N=Asparagine, P-Prolinc, Q=Clu famine, R«Arginine, S=Serine, 
T=Thrconinc, V=Valinc, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










NAVTLQQHVRMHLGGQDPNGGTALPEGGGAAQ 

ENGSEQSTVSGAGSFPQQQSQQPSPEEELSEEEEE 

EDEEEEEDVTDEDSLAGRGSESGGEKAISVRGDS 

EEASGAEEEVGTVAAAATAGKEMDSNEKTTQQS 

SLPPPPPPDSLDQPQPMEQGSSGVLGGKEEGGKP 

ERSSSPASALTPEGEATSVTLVEELSLQEAMRKEP 

GESSSRKACEVCGQAFPSQAAL\EEH\QKTHPKEG 

PLRTCWCRQGFLERATLKKHMLLAHHQVQPFA 

PHGPQNIAALSLVPGCSPSITSTGLSPFPRKDDPTI 

P 


3469 


A 


3 


5664 


1SOPLSF ALrT^GDPNMANLEESFPRG GTRKHKP 

EKAFQQSVEQDNLFDISTEEGSTKRKKSQKGPAK 

TKKLKIEKRESSKSAREKFEILSVESLCEGMRILG 

CVKEVNELELVISLPNGLQGFVQVTEICDAYTKK 

LNEQVTQEQPLKDLLHLPELFSPGMLVRCVVSSL 

GITDRGKKSVKLSLNPKlsTWRVLSAEALKPGML 

LTGTV S SLEDHG YL VDIG VDGTRA FLPLLKA QE Y 

1RQKNKGAKLKVGQYLNCIVEKVKGNGGWSLS 

VGHSEVSTAJATEQQSWNLNNLLPGLVVKAQVQ 

KVTPFGLTLNFLTFFTGVVDFMHLDPKKAGTYFS 

NQAVRACILCVHPRTRWHLSLRPIFLQPGRPLTR 

LSCQNLGAVLDDVPVQGFFKKAGATFRLKJDGVL 

AYARLSHLSDSKNVFNPEAFKPGNTHKCRIIDYS 

QMDEL ALLSLRTS1IE AQ YLRYHDIEPG A V VKGT 

VLTIKSYGMLVKVGEQMRGLVPPMHLADILMK 

NPEKKYHIGDEVKCRVLLCDPEAKKLMMTLECICT 

LIESKLPVITCYADAKPGLQTHGFIIRVKDYGCIV 

KFYNNVQGLVPKHELSTEYIPDPERVFYTGQVV 

KWVLNCEPSKERMLLSFKLSSDPEPKKEPAGHS 

QKKGKAINIGQLVDVKVLEKTKDGLEVAVLPHN 

IRAFLPTSHLSDHVANGPLLHHWLQAGDILHRVL 

CLSQSEGRVLLCRKPALVSTVEGGQDPKNFSEIH 

PGMLLIGF VKSIKD YG VFIQLPSGLSGL APKA IMS 

DKFVTSTSDHFVEGQTVAAKVTNVDEEKQRMLL 

SLRLSDCGLGDLAITSLLLLNQCLEELQGVRSLM 

SNRDSVLIQTLAEMTPGMFLDLVVQEVLEDGSV 

VFSGGP VPDL VLKASRYHRAGQEVESG QKKKV V 

ILmODLLKLEVHVSLHQ\DLV\NRKARKLRI<:GSE 

HQAIVQHLEKSFAIASLVETGHLAAFSLTSHLND 

TFRFDSEKLQVGQGVSLTLKTTEPGVTGLLLAVE 

GPAAKRTMRPTQKDSETVDEDEEVDPALTVGTI 

KKHTLSIGDMVTGWKSIKPTHVVVTLEDGIIGCI 

HASHILDDVPEGTSPTTKLKVGKTVTARVIGGRD 

MKTFKYLPISHPRFVRTIPELSVRPSELEDGHTAL 

NTHSVSPMEKIKQYQAGQTVTCFLKKYNWKK 

WLEVE1APDIRGRIPLLLTSLSFKVLKHPDKKFRV 

GQALRATVVGPDSSKTFLCLSLTGPHKLEEGEVA 

MGRVVKVTPNEGLTVSFPFGKIGTVSIFHMSDSY 

SETPLEDFVPQKVVRCYILSTADNVLTLSLRSSRT 

KTDl7T , li r Qf \^t7r\DCTivrcr/^rM fc/r^r r Drv\ rr^c rr^ntr 
rsrH I JvoK VJbJJrmfSM^JJllviiOyJLLKu Y VUMQrH 

GVFFRLGPSVVGLARYSHVSQHSPSKKALYNKH 

LPEGKLLTARVLRLNHQKNLVELSFLPGDTGKPD 

VLSASLEGQLTKQEERKTEAEERDQKGEKKNQK 

RNEKKNQKGQEEVEMPSKEKQQPQKPQAQKRG 

GRECRESGSEQERVSKKPKKAGLSEEDDSLVDV 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine C=Cysteine, D«=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalaninc, G=*G!ycine, H=Histidine, 
I=IsoJeucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine t R=Arginine, S=Serine, 
"^Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *~Stop codon, /=possible nucleotide deletion, 
V= possible nucleotide insertion 










YYREGKEEAEETNVLPKEKQTKPAEAPRLQLSSG 

FAWNVGLDSLTPALPPLAESSDSEEDEKPHQATI 

KKSKKERELEKQBCAEKELSRTEEALMDPGRQPE 

SADDFDRLVLSSPNSSILWLQYMAFHLQATEIEK 

ARAVAERALKTISFREEQEKLNVWVALLNLENM 

YGSQESLTKVFERAVQYNEPLKVFLHLADIYAKS 

EKFQEAGELYNRMLKRFRQEKAVWIKYGAFLLR 

RSQ AA A SHRVLQRALECLPSKEHVD VIAKFAQL 

EFQLGDAERAKAIFENTLSTYPKRTDVWSVYBD 

MTTKHGSQKDVRDIFERVIHLSLAPKRMKFFFKR 

YLDYEKQHGTEKDVQAVKAKALEYVEAKSSVL 

ED 


3470 


A 


2334 


1226 


TA A APVAPGTMDDATVLRKKG YIVGINLGKGS Y 

AKVKSAYSERLKFNVAVKIIARKKTPTDFVERFL 

PREMDILATVNHGSIIKTYEIFETSDGRIYIIMELG 

VQGDLLEFIKCQGALHEDVARKMFRQLSSAVKY 

CHDLDIVHRDLKCENLLLDKDFNIKLSDFGFSKR 

CLRDSNGRIILSKTFCGSAAYAAPEVLQSJPYQPK 

VYDIWSLGVILYIMVCGSMPYDDSDIRKMLR1QK 

EHRVDFPRSKI^TCECKDLIYRMLQ\PDVS\KRLH 

IDEILSHSWLQPPKPK\ATSSASFKREGEGKYRAE 

CKLDTKTGLRPDHRPDHKLGAKTQHRLLVVPEN 

ENRMEDRLAETSRAKDHHISGAEVGKAST 


3471 


A 


537 


148 


TERG APQHPTLPLPSLTPS S VHTG QPKTTPSVILFL 
PSCEEPQANI<^TLVCLMKN/FYPGILMVTWKAD 
GTLITQSVEKTTPSKQSNNKYVASSYLSLTPEQW 
RSRRSYSCQVMQEGSTVEKSVAPAECS 


3472 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHVVFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNVVFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIGIKGLMVLELPKRWGKNSEFEGGKST 

VNCSTTPVAERFFTSSTSLTLKHAAWYPSEILbPH 

VVLLTSDNVIRIYSLREPQTPTNVTILSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEVVAYPLYILYENGETFLTYISLLHSPGN/I 

WKAVGSIAHASVAAEDNYGYDACAVLCLPCVPN 

ILVIATESGMLYHCWLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLG SDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSELQRSVANPAFLKASEKDIAPPPEECLQLLS 

RATQ VFREQ YILKQDLAKEEIQRR VKLLCD QKK 

KQLEDLSYCREERKSLREMAERLADICYEEAKEK 

QEDIlVn^RMKXLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKKDYQQQBCMEKVL 

SLPKPTIILSAYQRKCIQSILKEEGEHIREMVKQIN 

UiiviNrl V [Nr 


3473 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHVVFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNVVFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCTNPPLFEIYQVLLSPT 

QHHVALIGIKGLMVLELPKRWGKNSEFEGGKST 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoleucIne, K=Lysine, L=Leuclne, M-Methionine, 
N=Asparagine, P=ProHne, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










VNCSTTPVAERFFTSSTSLTLKIIAAWYPSEILDPH 

VVLLTSDNVIRIYSLREPQTPTNVIILSEAEEESLV 

LNKGRA YTA SLGETA V AFDFGPL AA VPKTLFG Q 

NGKDEVVAYPLYILYENGETFLTYISLLHSPGN/I 

WKA VGSI AHA SVAAEDNYG YDACA VLCLPCVPN 

TLVIATESGMLYHCVVLEGEEEDDHTSEKSWDSR 

1DLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTM1CITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRS1LQRSVANPAFLKASEKD1APPPEECLQLLS 

KA 1 Vr Khy Y ILKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMNRMKKLLHSFHSELP\^SDSERDMKKEL 

QLIPDQLRI^GNAIKQVTMKKDYQQQKMEKVL 

SLPICPTIILSAYQRKCIQSILKEEGEHIREMVKQIN 

DERNHVNF 


3474 


A 


4344 


2550 


DRRREPERHVRVKQRTSVLNMLRRLDKIRFRGH 

KRDDFLDLAESPNASDTECSDEIPLKVPRTSPRDS 

EELRDPAGPGTLIMATGVQDFNRTEFDRLNEIKG 

rn^EDVLLEKHFLQEELRKLREETNAEMLRQELDR 

ERQRRMELEQKVQEVLKARTEEQMAQQPPKGQ 

AQASNGAERRSQGLSSRLQKWFYERFGEYVEDF 

RFQPEENTVETEEPLSARRLTENMRRLKRGAKPV 

TWVKNLSALSDWYSVYTSAIAFTVYMNAVWH 

GWA1PLFLFLAILRLSLNYLIARGWRIQWSIVPEV 

SEPVEPPKEDLTVSEKFQLVLDVAQKAQNLFGK 

MADILEKIK^FMWVQPEITQKLYVALWAAFLA 

SCFFPYRLVGLAVGLYAGIKFFLBDFIFKRCPRLR 

AKYDTP YII WRSLPTDPQLKERSS AA VSRRLQTTS 

SRSYVPSAPAGLGKEEDAGRFHSTKKGNFHEIFN 

LTENERPLAVCENGWRCCLINRDRKMPTDYIRN 

GVLYVTAENYLCFESSKSGSSKRNKVIKLVDITDI 

QKYKVLSVLPGSGMGIAVSTPSTQKPLVFGAMV 

HRDEAFETILSQYIKITSAAASGGDS 


3475 


A 


2 


1126 


TAARRRQKGAAAAAETHGQAKAKSGWLKPYYF 

ffiLMESRKDITNQEELWKMKPRIlNLEEDDYLHK 

DTGETSMLKRPVLLHLHQTAHADEFDCPSELQH 

TQELFPQWHLPIKIAAIIASLTFLYTLLREVIHPLA 

TSHQQYFYKIPILVINKVLPMVSITLLALVYLPGV 

l/\ A l V y Lift INuJn.1 Is. Jvr rri W bDK WMH KJvi^r LrL 

LSFFFAVLHAIYSLSYPMRRSYRYKLLNWAYQQ 

VQQNF^DALNIEHDVWRMEIYVSLGIVGLAILAL 

LAVTSIPSVSDSLTWREFHYIQSKLGIVSLLLGTIH 

ALIFAWNKWIDIKQFVWYTPPTFMTAVFLPIVVLI 

FKSILFLPCLRJKJGLK1RHGWEDVTKINKTEICSQL 


3476 


A 


143 


3191 


AKAPPTGESSEPEAKVLHTKRLYRAVVEAVHRL 
DLILCNKTAYQEVFKPENISLRNKLRELCVKLMF 

1 TTPVnvril? Y A CUT T WD l^X/WUVTAT TI^TXTWUT 

HSRSTLECAYRTHLVAGIGFYQHLLLYIQSHYQL 
ELQCCIDWTHVTDPLIGCKKPVSASGKEMDWAQ 
MACHRCL V YLGDLSRYQNELAG VDTELL AERF Y 
YQALSVAPQIGMPFNQLGTLAGSKYYNVEAMY 
CYLRCIQSEVSFEGAYGNLKRLYDKAAKMYHQL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E-Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Iso)eucine, K-Lysine, L=Le«cine, M«Methionine, 
N-Asparagine, P=Prolinc, Q^GIutamine, R°>Arginine, S=Serine, 
T=Thrconine, V=VaIine, W^Tryptophan, Y=Tyrosinc, 
X-^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KXCETRKLSPGKKRCKDIKRLLVNFMYLQSLLQ 

PKSSSVDSELTSLCQSVLEDFNLCLFYLPSSPNLS 

LASEDEEEYESGYAFLPDLLIFQMVIICLMCVHSL 

ERAGSKQYSAAIAFTLALFSHLVNHVNIRLQAEL 

EEGENPVPAFQSDGTDEPESKEPVEKEEEPDPEPP 

P VTPQ VGEGRKSRKFSRL SCLRRRRHPPKVGDD S 

DLSEGFESDSSHDSARASEGSDSGSDKSLEGGGT 

AFDAETDSEMNSQESRSDLEDMEEEEGTRSPTLE 

PPRGRSEAPDSLNGPLGPSEASIASNLQAMSTQM 

FQTKRCFRLAPTFSNLLLQPTTNPHTSASHRPCV 

NGD VDKPS EP ASEEGSESEG SESSG RSC RNERS I Q 

EKLQVLMAEGLLPAVKVFLDWLRTNPDLEIVCA 

QSSQSLWNRLSVLLNLLPAAGELQESGLALCPEV 

QDLLEGCELPDLPSSLLLPEDMALRNLPPLRAAH 

RRFNFDTDRPLLSTLEESVVRICCIRSFGHFIARLQ 

GSILQFNPEVGIFVSIAQSEQESLLQQAQAQFRMA 

QEEAilRNRLMRDMAQLRLQLEVSQLEGSLQQPK 

AQSAMSPYLVPDTQALCHHLPVIRQLATSGRFIVI 

IPRTVIDGLDLLKKEHPGARDGIRYLEAEFKKGN 

RYIRCQKEVGKSFERHKLKRQDADAWTLYKILD 

SCKQLTVLAQGAGEEDPSGMVTIITGLPLDNPSVL 

SGPMQAALQAAAHASVDIKNVLDFYKQWKEIG 


3477 


A 


I 


3902 


MTEPRERRGYSVPPRPEVGTQATEWRVEESNFN 

KIFLKKDAELGRSNI-ILPTWDICPEDASWLPQSCL 

GGDAVATTGEIHEEKAWKTRALEVGQPAQRDIR 

RGELWGKEHGADQAIQETLEDLSSLERTLVVSES 

SPLGGDCQEVTTLTVKYQVSEEVPSGTVIGICLSQ 

ELGREERRRQAGAAFQVLQLPQALPIQVDSEEGL 

LSTGRRLDREQLCRQWDPCLVSFDVLATGDLALI 

HVEIQVLDINDHQPRFPKGEQELEISESASLRTRIP 

LDRALDPDTGPNTLHTYTLSPSEHFALDVrVGPD 

ETKHAELIVVKELDREIHSFFDLVLTAYDNGNPP 

KSGTSLVKVNVLDSNDNSPAFAESSLALEIQEDA 

APGTLLDCLTATDPDQGPNGEVEFFLSKHMPPE\V 

LDTFSIDAKTGQVILRRPLDYEKNPAYEVDVQAR 

DLGPNPIPAHCKVLIKVLDVM)NIPSIriVTW'ASQP 

SLVSEALPKDSFIALVMADDLDSGNNGLVHCWL 

SQELGHFRLKRTNGNTYMLLTNATLDREQWPK 

YTLTLLAQDQGLQPLSAKKQLSIQISDINDNAPVF 

EKSRYEVSTRENNLPSLHLITIKAHDADLGINGK 

VSYRIQDSPVAHLVAIDSNTGEVTAQRSLNYEEM 

AGFEFQVIAEDSGQPMLASSVSVWVSLLDANDN 

APEVVQPVLSDGKASLSVLVNASTGHLLVPIETP 

NGLGPAGTDTPPLATHSSRPFLLTTIVARDADSG 

ANGEPLYSIRSGNEAHLFILNPHTGQLFVNVTNA 

SSLIGSEWELEIVVEDQGSPPLQTRALLRVMFVTS 

VDHLRDSARKPGALSMSMLTVTCLAVLLGIFGLI 

LALFMSICRTEKKDNRAYNCREAESTYRQQPKR 

PQKHIQKADIPILVPVLRGQAGEPCEVGQSHKDV 

ny c a \ ,1 k ,i c A nu/nnpT o a dcut t t tvt , t vdtt n\TAr" 

DJ^AMMbAljWDFCLQArrriLTr^ 

NQGAPAESREVLQDTVNLLFNHPRQRNASRENL 

NLPEPQPATGQPRSRPLKVAGSPTGRLAGDQGSE 

EAPQRPPASSATLRRQRHLNGKVSPEKESGPRQI 

LRSLVRLSVAAFAERNPVEELTVDSPPVQQISQLL 

SLLHQG QFQPKPNHRGNKYLAKPGGSRS AEPDTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I™IsoIeucine, K-Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P™Proline, Q=Glutamine, R^Arginine, S^erine, 
T=>Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X«=Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










GPSARAGGQTDPEQEEGPLDPEEDLSVKQLLEEE 

LSSLLDPSTGLALDRLSAPDPAWMARLSLPL1TN 

YRDNV1SPDAAATEEPRTFQTFGKAEAPELSPTG 

TRLASTFVSEMSSLLEMLLEQRSSMPVEAASEAL 

RRLSVCGRTLSLDLATSAASGMKVQGDPGGKTG 

TEGKSRGSSSSSRCL 


3478 


A 


13 


1620 


TLPPPGNSGCHRLCFPEFEFLQVTKMEFSGRKWR 

KLRLAGDQRNASYPHCLQFYLQPPSENISLIEFEN 

L AIDRVKLLKS VENLG VS YVKGTEQ YQSKLESEL 

RKLKFSYRENLEDEYEPRKRDHISHFILRLAYCQS 

EELRRWFIQQEMDLLRFl^SILPKDKIQDFLKDSQ 

LQFEAISDEEKTLREQEIVASSPSLSGLKLGFESIY 

KIPFADALDLFRGRKVYLEDGFAYVPLKDIVAIIL 

NEFRAKLSKALALTARSLPAVQSDERLQPLLNHL 

SHSYTGQDYSTQGNVGKISLDQIDLLSTKSFPPC 

IVOtQLHKALl^NHHLRHGGRMQYGLFLKGIGLT 

LEQALQFWKQEFIKGKJVIDPDKFDKGYSYNIRHS 

FGKEGKRTDYTPFSCLKI1LSNPPSQGDYHGCPFR 

HSDPELLKQKLQSYKTSPGGISQILDLVKGTHYQ 

V\ACQKYFEMIHTVDDCGFS\LSHPNQYFCESQR1 

LNGGKDIKKEPIQPETPQPKJSVQKTKDASSALA 

SLNSSLEMDMEGLEDYFSEDS 


3479 


A 


698 


138 


RPELELWRLRSRSWRPLGVPRRCHRRNWKEPVR 

AQPLSVTVWAPRCQRP/QPPAPEPSSPNAAVPEAI 

PTPRAAASAALELPLGPAPVSVAPQAEAEARSTP 

GPAGSRLGPETFRQRFRQFRYQDAAGPREAFRQL 

REL/SPRQWLRPDI\RTKEQ\IVEMLVQEQLLA1LP 

EAARARRIRRRTDVRITG 


3480 


A 


117 


2226 


rrgsrsrgpfaepaapgglcssseekteeggmav 

glckamsqglvtfrdvaldfsqeewewlkpsq 

kdlyrdvmlenyrnlvwlglsiskpnmislleq 

gkepwmverkmsqghcadweswweieelspk 

wftoedeisqemvmerlashglecssfreawky 

kgefelhqgnaerhfmqvtavk^istgkrdnef 

sn/iv^khtpeisi™ttes\ptiqqvhkfdiydklf 

pqnsvheykrlhaekeslrgneceefnqstylsk 

digippgekpyesitofskllsrasll^qhqtthfg 

klphgydecgdafscysfftqpqrihsgekpyac 

ndcgkafshdfflsehqrthigekpyeckecnka 

frqsahlaqhqrihtgekpfacnecgkafsryaf 

lvehqrihtgekpyeckecnkafrqsahlnqhq 

rihtgekpyecnqcgkuafsrrialtlhqrihtge 

kpfkcsecgktfgyrshlnqhqr1htgekpyeci 

KCGKiTRTDSQLNRHHl^TGERPFECSKCGKAF 

SDALVLIHHK^RSHAGEKPYECNKCGKAFSCGSY 

LNQHQRIHTGEKPYECSECGKAFHQILSLRLHQR1 

HAGEKPYKCNESQRVRRSELAVSRGLTTKPADT 

GPDSTLNAAKVAEPARAGTEAALRPALSVAESA 

TSLGPLHQGRRFPEAPAAHPGGTGFTVCAS 


3481 


A 


2 


1522 


A SRHGMTPGALLMLLG ALGPPL APG VRG SE AEG 
RLREKLFSGYDSSVRPAREVGDRVRVSVGLILAQ 
LISLNEKDEEMSTKVYLDLEWTDYRLSWDPAEH 
DGEDSLRITAESVWLPDWLLNNNDGNFDVALDI 
SVWSSDGSVRWQPPGIYRSSCSIQVTYFPFDWQ 
NCTMVFSSYSYDSSEVSLQTGLGPDGQGHQEIHI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q-Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptopban, Y^Tyrosine, 
X»Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










HEGTFTENGQWENIHKPSRLIQPPGDPRGGREGQ 

RQEVIFYLURRKPLFYLVNVIAPCILITLLAIFVFY 

LPPDAGEKMGLS1FALLTLTVFLLLLADKVPETSL 

SVPIUKYLMFTMVLVTFSVILSWVLNLHHRSPH 

THQMPLWVRQIFIHKLPLYLRLKRPKPERDLMPE 

PPHCSSPGSGWGRGTDEYFIRKPPSDFLFPKPNRF 

QPELS APDLRRFIDGPNRAVALLPELREVVS SIS YI 

ARQLQEQEDHDALKEDWQFVAMVVDRLFLWTF 

IBFTSVGTLWIFLDATYHLPPPDPFP 


3482 


A 


1273 


172 


ER WDS GG AD AE WY AL AD WTA VWLPRSDF YTR 

LQTGEGHVPALRLPAGMPPDSPRELVPKQAPCSP 

SDPALPWTLGHGNQPPAWPEPQGPMGPAGVAA 

RPGRFFGVYLLYCLNPRYRVRWYVGFTVNTARR 

VQQHNGGRKKGGA\GRTSGRGPWEMVLVVHGF 

PSSVAALRFEWAWQHPHASRRLAHVGPRLRGET 

AFAFHLRVLAHMLRAPPWARLPLTLRWVRPDLR 

QDLCLPPPPHVLLAFGPPPAQVPRPQRRRAGPFD 

DAEPEPDQGDPGACCSLCAQTIQDEEGPLCCPHP 

GCLLRAHVICLAEEFLQEEPGQLLPLEGQCPCCE 

KSLLWGDLTWLCQMDTEKEVEDSELEEAHWTD 

LLET 


3483 


A 


230 


3686 


WRPWPCIDTSWNLQVAARTLRVSSAQCGLVPT 

MARVESPVPAARASLTGSCVLGQAMPLRGGAGP 

SPASHGPTHGPSDPRTCLPGRGAGGMRPHGRGA 

LGCCGLCSFYTCHGAAGDE1MHQD1VPLCAADIQ 

DQLKKRFAYLSGGRGQDGSPVITFPDYPAFSEIPD 

KEFQNVMTYLTSEPSLQDAGIGFILVIDRRRDKW 

TSVKASVLRIAASFPANLQLVLVLRPTGFFQRTLS 

DIAFKFNRDDFKMKWVIMLSSVPDLHGYEDKSQ 

LTEDLG GTLD YCHSRWLCQRTAIESFALMVKQT 

AQMLQSFGTELAETELPNDVQSTASSVLCAHTEK 

KDKAKEDLRLALKEGHS VLE SLRELQ AEGSEPS V 

NQDQLDNQATVQRLLAQLNETEAAFDEFWAKH 

QQKLEQCLQLRHFEQGFREVKAILDAASQKIATF 

TDIGNSLAHVEHLLRDLANFQEKSGVFVERARA 

LSLTASSFIGNKHYAVDSIRPKCQELRHLCDQFSA 

EIARRRGLLSKSLELHRRLETSMKWCDEGIYLLA 

SQPVDKCQSQDGAEAALQE1EKPLETGAENKIQE 

LNAIYKEYES1LNQDLMEHVRKVFQKQASMEEV 

FHRRQASLKKLAARQTRPVQPVAPRPEALAKSP 

CPSPGIRRGSENSSSEGGALRRGPYRRAKSEMSES 

RQGRGSAGEEEESLAILRRHVMSELLDTERAYVE 

ELLCVLEGYAAEMDNPLMAIILLSTGLHNKICDV 

LFGNMEEIYHFHNRIFLRELENYTDCPELVGRCF 

LERMEDFQIYEKYCQNKPRSESLWRQCSDCPFFQ 

ECQRKLDHKLSLDSYLLICPVQRITKYQLLLKEM 

LKYSRNCEGAEDLQEALSSILGILKAVNDSMHLI 

AITGYDGNLGDLGKLLMQGSFSVWTDHKRGHT 

KVKELARFKPMQRHLFLHEKAVLFCKKREENGE 

GYEKAPSYSYKQSLNMAAVGITENVKGDAKKFE 

I WYN AREE V YI VQ APTPEIKAA WVNEIRiC V LTS Q 

LQACREASQHRALEQSQSLPLPAPTSTSPSRGNSR 

NIKKLEERKTDPLSLEGYVSSAPLTKPPEKGKGW 

SKTSHSLEAPEDDGGWSSAEEQINSSDAEEDGGL 

GPKKL VPGKYTVVADHEKG GPDALRVRSGD V V 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamue C=Cysteine, D~ 4s par tic Acid, . 
E=GIutamic Acid, ^Phenylalanine, G=Glycinc, H=Hisu'dine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryp*°P nan > V=Tyrosine, 
X=»Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










ELVQEGDEGLW 


3484 


A 


208 


6103 


VTMAQQAADKYLYVDKNFINNPLAQADWAAK 

KLVWVPSDKSGFEPASLKEEVGEEATVELVENGK 

KVKVNKDDIQKMNPPKFSKVEDMAELTCLNEAS 

VLHNLKERYYSGLIYTYSGLFCWINPYKNLPIYS 

EEIVEMYKGKJKRHEMPPHTYAITDTAYRSMMQD 

REDQSILCTGESGAGKTENTKKVIQYLAYVASSH 

KSKKDQGELERQLLQANPILEAFGNAKTVKNDN 

SSRFGKFIRINFDVNGY1VGAN1ETYLLEKSRAIRQ 

AKEERTFHIFYYLLSGAGEHLKTOLLLEPYNKYR 

FLSNGHVTIPGQQDKDMFQETMEAMRLMGIPEEE 

QMGLLRVISGVLQLGNIVFKKERNTDQASMPDN 

TAAQKVSHLLGINVTDFTRGILTPRIKVGRDYVQ 

KAQTKEQADFAffiALAKATYERMFRWLVLRINK 

ALDKTKRQGASFIGILDIAGFEIFDLNSFEQLCINY 

TNEKLQQLFNHTMFILEQEEYQREGIEWNFIDFG 

LDLQPCIDLIEKPAGPPGD.ALLDEECWFPKATDK 

SFVEKVMQEQGTHPKFQKPKQLKDKADFCIIHY 

AGK VD YKA DEUT^MKNMDPLNDMATLLHQSSD 

KFVSELWKDVDRITGLDQVAGMSETALPGAFKT 

RKGMFRTVGQLYKEQLAKLMATLRNTNPNFVR 

CIIPNHEKKAGKLDPHLVLDQLRCNGVLEGrRJCR 

QGFPNRVVFQEFRQRYEILTPNS1PKGFMDGKQA 

CVLM1KALELDSNLYRIGQSKVFFRAGVLAHLEE 

ERDLKITDVIIGFQACCRGYLARKAFAKJR.QQQLT 

AMKVLQRNCAAYLKLRNWQWWRLFTKVKPLL 

Q VS RQEEEMMAKEEEL VK VREKQL AAENRLTE 

METLQSQLMAEKLQLQEQLQAETELCAEAEELR 

ARLTAK\KQ\ELEEICHDLEARVEEEEERCQHLQA 

EKKKMQQNIQELEEQLEEEESARQKLQLEKVTT 

EAKLKKLEEEQIILEDQNCKLAKEKKLLEDRIAEF 

TTNLTEEEEKSKSLAKLK^^<HEA^/^TDLEERLRJR 

EEKQRQELEKTRRKLEGDSTDLSDQIAELQAQNIA 

ELKMQLAKKEEELQAALARVEEEAAQKNMALK 

KIRELESQISELQEDLKCERVASRNKAEKQKRDLG 

EELEALKTELEDTLDSTAAQQELRSKREQEVNIL 

KKTLEEEAKTHEAQIQEMRQKHSQAVEELAEQL 

EQTKRVKANLEKAKQTLENERGELANEVKVLLQ 

GKGDSEHKRKKVEAQLQELQVKFNEGERVRTEL 

ADKVTICLQVELDNVTGLLSQSDSKSSKLTKDFS 

ALESQLQDTQELLQEENRQKLSLSTKLKQVEDE 

KNS\FREQLEEEEEEAKHNLEKQIATLFIAQVADM 

KKKMED S VGCLETAEE VKRKLQKDLEGLSQRHE 

EKVAAYDKLEKTKTRLQQELDDLLVDLDHQRQ 

SACNLEKKQKKFDQLLAEEKTISAKYAEERDRA 

EAEAREKETKALSLARALEEAMEQKAELERLNK 

QFRTEMEDLMSSKDDVGKSVHELEKSKRAIEQQ 

VEEMKTQLEELEDELQATEDAKLRLEVNLQAM j 

KAQFERDLQGRDEQSEEKKKQLVRQVREMEAE 

LbDfcKivQK&MA V A ARKKLEMDLKDLEAHIDS A 

NKNRDEAIKQLRKLQAQMKDCMRELDDTRASR 

EEILAQAKENEKKLKSMEAEMIQLQEELAAAER 

AKRQ AQQERDELADE1ANS SGKG ALALEEKRRL 

EAR1AQLEEELEEEQGNTEL1NDRLKKANLQIDQT 

NTDLNLERSHAQKNENARQQLERQNKELKVKL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=»Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, F-Phenylalanine, G^GIycinc, HHHistidine, 
I=Isoleucine, K=*Lysinc, l^=Lcucinc, M=Mcthioninc, 
N=Asparaginc, P-Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Thrconinc, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion 










QEMEGTVKSKYKASITALEAKIAQLEEQLDNETK 

ERQAACKQVRRTEKKLKDVLLQVDDERRNAEQ 

YKDQADKASTRLKQLKRQLEEAEEEAQRANASR 

RKLQRELEDATETADAMNREVSSLKNKLRRGDL 

PFVWRRNLARKGAGDGSDEEVDGKADGAEAKP 

AE 


3485 


A 


2 


1782 


CSTGVSKAPLTYLMSYGFELGWRKGNRAVACR 

EDRGGESVGMGQESILSQVHWWEAEPVEKTPGR 

DSEATIMSLRVHTLPTLLGAVVRPGCRELLCLLM 

ITVTVGPGASGVCPTACICATDIVSCTNKNLSKVP 

GNLFRLIKRLDLSYNRIGLLDSEWIPVSFAKLNTL 

rLRHNNITSISTGSFSTTPNLKCLDLSSNKLK-nVK 

NAVFQELKVLEVLLLYNNHISYLDPSAFGGLSQL 

QKLYLSGNFLTQFPMDLYVGRFKLAELMFLDVS 

YNRIPSMPMHHI>JLVPGKQLRGIYLHGNPFVCD\ 

CSLVSLLVFWYRRHFSSVMDFKNDYTCRLWSDS 

RHSRQVLLLQDSFMNCSDSIINGSFRALGFIHEAQ 

VGERLMVHCDSKTGNANTDFIWVGPDNRLLEPD 

KEMENFYVFrWGSLVlESPRFEDAGVYSClAMNK 

QRLLNETVDVTINVSNFTVSRSHAHEAFNTAFTT 

LAACVASIVLVLLYLYLTPCPCKCKTKRQKNML 

HQSNAHSSILSPGPASDASADERKAGAGKRWFL 

EPLKDTAAGQNGKVRLFPSEAVIAEGILKSTRGK 

SDSDSVNSVFSDTPFVAST 


3486 


A 


357 


1173 


GDPRETKVFPSRSFARNTVGVSHHQSHLFHTVSR 

IYVEDICHKILYCEVPKAGCSNWKRILMVLNGLA 

SSAYNISHNAVHYGKHLICKLDSFDLKGIYTRLDT 

YTK\LVLVRDPMERLVSAFRDKJFDHPNSYYI-IPVF 

GKAUKKYRPNACEEALINGSGVKFKEFIHYLLDS 

HRPVGMDIHWEKVSKLCYPCLINYDFVGKFETL 

EEDANYFLQMIGAPKELKFPNFKDRHSSDERTNA 

QWRQYLKDLTRTERQLIYDFYYLDYLN1FNYTT 

PFL 


3487 


A 


2 


3281 


CDKSGAVPFSTTRSPRRPSPRSAGPSLSSVSPRSQ 

LWASSGLSEEHAAPLLPAWPRHPCPPSLTPGPSM 

AQGAMRFCSEGDCAISPPRCPRRWLPEGPVPQSP 

PASMYGSTGSLLRRVAGPGPRGRELGRVTAPCTP 

LRGPPSPRVAPSPWAPSSPTGQPPPGAQSSVV1FR 

FVEKASVRPLNGLPAPGGLSRSWDLGGVSPPRPT 

PALGPGSNRKLRLEASTSDPLPARGGSALPGSRN 

LVHGPP APPQ VG ADGL YS SLPNGLGDPPERL ATL 

FGGPADTGFLNQGDTWSSPREVSSHAQRIARAK 

WEFFYGSLDPPSSGAKPPEQAPPSPPGVGSRQGS 

GVAVGRAAKYSETDLDTVPLRCYRETDIDEVLA 

EREEADSAIESQPSSEGPPGTAYPPAPRPGPLPGP 

HPSLGSGNEDEDDDEAGGEEDVDDEVFEASEGA 

RPGSRMPLKSPVPFLPGTSPSADGPDSFSCVFEAI 

LESHRAKGTSYTSLASLEALASPGPTQSPFFTFEL 

PPQPPAPRPDPPAPAPLAPLEPDSGTSSAADGPWT 

l^KubbbbAbAKAJ^APGKJbPPor^ 

APLGSEPPLSQLVSDSDSELDSTERLALGSTDTLS 

NGQKADLEAAQRLAKRLYRLDGFRKADVARHL 

GKNNDFSKLVAGEYLKFFVFTGMTLDQALRVFL 

KELALMGETQERERVLAHFSQRYFQCNPEALSSE 

DGAHTLTCALMLLNTDLHGHN1GKRMTCGDFIG 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutamtc Acid, F-Phenylalanine, G=Glycine, H=Histidine, 
I=Isoieucinc, K»Lysinc, L=Leucine, M-Mcthionine, 
N=Asparagme, P=Prolinc, Q=Glutamine, R=Argininc, S=Serine, 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
^possible nucleotide insertion 










NLEGLNDGGDFPRELLKALYSSIKMEKLQWA1DE 

EELRRFLSELADPNPKVIKRISGGSGSGSSPFLDLT 

PEPGAAVYKHGALVRKVHADPDCRKTPRGKRG 

WKSFHGILKGMIL YLQKEE YKPGKALSETEL KN 

AISIHHALATRAS\NYSKRPHVFYLRTADWRVFL 

FQAPSLEQMQSWITRINVVAAMFSAPPFPAAVSS 

QKKFSRPLLPSAATRLSQEEQVRTirEAKLI<AMA 

SELREHRAAQLGKKGRGKEAEEQRQKEAYLEFE 

KSRYSTYAALLRVKLKAGSEELDAVEAALAQAG 

STEDGLPPSHSSPSLQPKPSSQPRAQRHSSEPRPG 

AGSGRRKP 


3488 


A 


441 


1968 


GTETPHCWGRGTAGLRRELDREERDGPGTATMS 

FPHFGHPYRGAFQFL\ASASSSTTCCESTLRSVSY 

VASGSTPAPALCCAP\YDSRLLGSARPELGAALGI 

YGAPYAAAAAAQSYPGYLPYSPEPPSLYGALNP 

QYEFKEAAGSFTSSLAQPGAYYPYERTLGQYQY 

ERYGAVELSGAGRRKNATRETTSTLKAWLNEHR 

KNPYPTKGEK1MLAIITKMTLTQVSTWFANARRR 

LKKENKMTWAPKNKGGEERKAEGGEEDSLGCL 

TADTKEVTASQEARGLRLSDLEDLEEEEEEEEEA 

EDEEVVATAGDRLTEFRKGAQSLPGPCAAAREG 

RLERRECGLAAPRFSFNDPSGSEEADFLSAETGSP 

RLTMHYPCLEKPRIWSLAHTATASAVEGAPPARP 

RPRSPECRMIPGQPPASARRLSVPRDSACDESSCI 

PKAFGNPKFALQGLPLNCAPCPRRSEPWQCQYP 

SGAEGSGPPAALGVSMQKTPTYRPARQLHTLCH 

SSLP 


3489 


A 


718 


2073 


IAAYHKALSYRGIIVHANNRGTNNV11FTPPPSPS 

RGILPMNPRmiMNHSQVGQGIGIPSRTNSMSSSG 

LGSPNRSSPSIICMPKQQPSRQPFTVNSMSGFGMN 

RNQAFGMNNSLSSNIFNGTDGSENVTGLDLSDFP 

ALADRNRREGSGNPTPL1NPLAGRAPYVGMVTK 

PANEQSQDFSIHNEDFPALPGSSYKDPTSSNDDSK 

SNLNTSGKTTSSTDGPKFPGDKSSTTQ>JNNQQKK 

GIQVLPDGRVTN1PQGMVTDQFGM1GLLTF1RAA 

ETDPGMVHL ALG SDLTTLG LNLN SPENL YPKJF AS 

PWASSPCRPQDIDFHVPSEYLTNIH1RDKLFFFFS 

W/TAIKLGRYGEDLLFYLYYMNGGDVLQLLAAV 

ELFNRDWRYHKEERVW1TRAPGMEPTMKTNTY 

ERGTYYFFDCLNWRKVAKEFHLEYDKLEERPHL 

PSTFNYNPAQQAF 


3490 


A 


2 


2833 ! 


FVAKMATSQYFDFAQGGGPQYSTQAPTLPLPTV 

GASYTGQPTPGMDPAVNPAFPPAAPAGYGGYQP 

HSGQDFAYGSRPQEPVPTATTMATYQDSYSYGQ 

SAAARSYEDRPYFQSAALQSGRMTAADSGQPGT 

QEACGQPSPHGSHSHAQPPQQAPIVESGQPASTL 

SSG YTYPTATG VQPESSA SI VTS YPPPS YNPTCTA 

YTAPSYPNYDASVTSAASPFYPPAQPPPPPGPPQ 

QLPPPPAPAGSGSSPRADSKPPLPSKLPRPKAGPR 

QLQLHYCDICKISCAGPQTYREHLGGQKHRKKE 

AAQKTGVQPNGSPRGVQAQLHCDLCAVSCTGA 

DAYAAHTRGSKHQKVFKLHAKLGKPIPTLEPALA 

TESPPGAEAKPTSPTGPSVCASSRPALAKRPVASK 

ALCEGPPEPQAAGCRPQWGKPAQPKLEGPGAPT 

QGGSKEAPAGCSDAQPVGPEYVEEVFSDEGRVL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteiue, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G-Glycine, H=Histidine, 
JNIsoleucine, K=Lysine, L=Le urine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, K«=Arginine, S=Serine, 
T-Threonine, V^Valine, W^Tryptophan, Y=Tyrosine, 
X=»Unknown, *-Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










RFHCKLCECSFNDLNAKDLHVRGRRHRLQYRKK 

VNPDLPIATEPSSRARKVLEERMRKQRHLAEERL 

EQLRRWHAERRRLEEEPPQDVPPHAPPDWAQPL 

LMGRPESPASAPLQPGRRPASSDDRHVMCKHAll 

YPTEQELLAVQRAVSHAERALKLVSDTLAEEDR 

GRREEEGDKRSSVAPQTRVLKGVMRVGILAKGL 

LLRGDRNVRLALLCSEKPTHSLLRRIAQQLPRQL 

QMVTEDEYEVSSDPEANIVISSCEEPRMQVTISVT 

SPLMREDPSTDPGVEEPQADAGDVLSPKKCLESL 

AALRHARWFQARASGLQPCVIVIRVLRDLCRRV 

PTVWGALPAWAMELLVEKAVSSAAGPLGPGDAV 

RRVLECVATGTLLTDGPGLQDPCERDQTDALEP 

MTLQEREDVTASAQHALRMLAFRQTmCVLGMD 

LLPPRHRLGARJFRKRQRGPGEGEEGAGEKKRGR 

RGGEGLV 


3491 


A 


2 


1321 


FVGDGALSGCRRGRAPRVPSMAGSLPPCVVDCG 

TGYTKLGYAGNTEPQFIIPSCIAIRESAKVVDQAQ 

RRVLRGVDDLDFFIGDEAIDKPTYATKWPIRHGII 

EDWDLMERFMEQWFKYLRAEPEDHYFLMTEP 

PLNTPENREYLAEIMFESFNVPGLYIAVQAVLAL 

AASWTSRQVGERTLTGrVIDSGDGVTHVIPVAEG 

YVIGSC1KHIP1AGRDITYF1QQLLREREVG1PPEQS 

LETAKAIKEKYCYICPDIVKEFAKYDVDPRKW1K 

QYTGINAINQKKFVIDVGYERFLGPEIFFHPEFAN 

PDFMESISDVVDEVIQNCPEDVRRPLYKNVVLSG 

GSTMFRDFGRRLQRDLKRWDARLRLSEELSGG\ 

RIKPKPVEVQVVTHHMQRYAV\WFGG\SMLASTP 

EFFQVCHTKKDYEEYGPSICRFINPVFGVMS 


3492 


A 


3 


2024 


PNG V ALLHLPG AA VIPNTNYMFQD ALG G RSRG S 

REESPAPSRAPASASLWRRLVVVEAKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEtlFRTS 

SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 

LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 

WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARVVGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPIL S SFQ V ILLE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGL YC VS VNCMDN AEA QF7TALR 

LTNHQELWAFIVTNLASVYIREGNRHQEVV\LYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMVVPAMQLASKIPDMS VQL W 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHIEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 




A 

A 


i 

j 


ZUz4 


PNG V ALLHLPu AA VIPNTKiMFQDALG G RSRGS 

REESPAPSRAPASASLWRRLWVEAKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPKIRLC VHCLQA VFPFKPPQRIEARTHL QLGS V 

LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKA1QISQQTPY 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glntamic Acid, F-Pheny lain nine, G-Glycine, ll=Histidine, 
I^Isolcucine, K=Lysine, L^Leucine, {^Methionine, 
N=Asparaginc, P=Prolinc, Q=Glutaminc, R^Arginine, S=Serine, 
T— Threonine, V^Valinc, W^Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /=posslb!c nucleotide deletion, 
V=possible nucleotide insertion 










WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 
ARWGSEYTRALFLLSKGMLLLMERKLQEVHPL 
LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 
DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPS>fP 
ADLFHWLPKEHMCVLVYLVTVNDrlSMQAGYLE 
KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 
. HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 
NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 
LTNHQELWAFIVTNLASVYIREGNRHQEVV\LYS 
LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 
YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 
FYVLGNHRESNNMVVPAMQLASKIPDMSVQLW 
SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 
LQDHJEACSLPEHNLITWTDGPPPVQFQAQNGPN 
TSLASLL 


3494 


A 


2 


1615 


VLRGQRGPAGGLAEERR^GRNEWRIHDVTTAPF 

PGLVQRRSRLLIVSQVRYFLKNKVSPDLCNEDGL 

TALHQCCIDNFEEIVKLLLSHGANVNAKDNELW 

TPLHAAATCGH1NLVK1LVQYGADLLAVNSDGN 

MPYDLCEDEPTLDVIETCMAYQGITQEKINEMRV 

APEQQMIAD1HCMIAAGQDLDWIDAQGATLLH1 

AGANG YLRAAELLLDHG VR VD VKD WDG WEPL 

HAAAFWGQMQMAELLVSHGANNLNARTSMDE 

MPIDLCEEEEFKVLLLELK\HKHDVIMKSQLRHK 

SSLSRRTSHRQAS/SVGKVVRRTQPVGTGPNLWR 

KE YE/ GEEAIL WQRS A\AEDQRTSTYNGDIRET\R 

TDQENfCDPNPRLEK\PVLLSEFPTKJPRGELDMPV 

ENGLRAPVSAYQYALANGDVWKVHEVPDYSM 

A YGNPG V AD ATPP WS S YKEQSPQTLLELKRQRA 

AAKLLSHPFLSTHLGSSMARTGESSSEGKAPLIG 

GRTSPYSSNGTSVYYTVTSGDPPLLKFKAPIEEM 

EEKVHGCCRIS 


3495 


A 


327 


1078 


APMADTTPNGPQGAGAVQFMMTNKLDTAMWL 

SRLFTVYCSALFVLPLLGLHEAASFYQRALLANA 

LTSALRLHQRLPHFQLSRAFLAQALLEDSCHYLL 

YSLIFVNSYPVTMSIFPVLLFSLLHAATYTKKVLV 

DARG\SNSLPLLR\SVLDKLSANQQNILKFIACNEI 

FLMPATWMLFSGQGSLLQPFIYYRFLTLRYSSRR 

NPYCRTLFNELRIVVEHIIMKPACPLFVRRLCLQS 

IAFISRLAPTVP 


3496 


A 


3 


2867 


SSRTREMEEKEELRRQERLLQGLIDDYKTLHGNAP 

APGTPAASGWQPPTYHSGRAFSARYPRPSRRGYS 

SHHGPSWRKKYSLVNRPPGPSDPPADHAVRPLH 

GARGGQPPVPQQHVLERQVQLSQGQNWIKVKP 

PSKSGSASASGAQRGSLEEFEDTPWSDQRPREGE 

GEPPRGQLQPSRPTRARGTCSVEDPLLVCQKEPG 

KPRMVKSVGSVGDSPREPRRTVSESVIAVKASFP 

SSALPPRTGVALGRKLGSHSVASCAPQLLGDRRV 

DAGHTDQPVPSGSVGGPARPASGPRQAREASLV 

VAAENVCKASAGMANKVEKPQLIADPEPKPRKP 
ATSSKPGSAPSKYKWKASSPSASSSSSFRWQSEA 
GSKDHASQLSPVLSRSPSGDVRPALAHSGLKPLSG 
ETPLSAYKVKTRTKIIRRRGSTSLPGDKKSGTSPA 
ATAKSHLSLRRRQALRGKSSPVLKKTPNKGLVQ 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
)ocation 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-=Aspartic Acid, 
E=Glutamic Acid, F=Phenyl alanine, G=Glycine, H=Histidine, 
Wsoleucine, K=»Lysine, L=Lencine, M-Mcthionine, 
N=Asparagine,P to Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
\=possibic nucleotide insertion 










VTKHRLCRLPPSRAHLPTKEA S SLHA VRTAPTSK 

VIKTRYRIVKKTPASPLSAPPFPLSLPSWRARRLS 

LSRSLVLNRLRPVASGGGKAQPGSPWWRSKGYR 

CIGGVLYKVSANKLSKTSGQPSDAGSRPLLRTGR 

LDPAGSCSRSLASRAVQRSLAIIRQARQRREKRK 

E YCMYYNRFG RCNRG ERCP YIHDPEK V A VCTRF 

VRGTCKKTDGTCPFSHHVSKEKMPVCSYFLKGI 

CSNSNCPYSHVYVSRKAEVCSDFLKGYCPLGAK 

CKKKHTLLCPDFARRGACPRGAQCQLLHRTQKR 

HSRRAATSPAPGPSDATARSRVSASHGPRKPSAS 

QRPTRQTPSSAALTAAAVAAPPIICPGGSASPSSS 

KASSSSSSSSSPPASLDHEVAPSLQEAALAAACSN 

RLCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDSG 

KPLHIKPRL 


3497 


A 


1586 


141 


ATARDLGCARRJDRVVMESTPSRGLNRVHLQCR 

NLQEFLGGLSPGVLDRLYGHPATCLAVFRELPSL 

AKNWVMRMLFLEQPLPQAAVALWVKKEFSFCA 

QEESTGLLSGLRIWHTQLLPGGLQGLIL.NPIFRQN 

LRIALLGGGKAWSDDTSQLGPDKHARDVPSLDK 

YAEERWEVVLHFMVGSPSAAVSQDLAQLLSQA 

GLMKSTEPGEPPC1TSAGFQFLLLDTPAQLWYFM 

LQYLQTAQSRGMDLVEILSFLFQLSFSTLGKDYS 

VEGMSDSLLNFLQHLREFGLVFQRKRKSRRYYP 

t/ralainlssgvsgaggtvhqpgfivwetnyrl 

yayteselqialialfsemlypfp\nmvv\arvtr\ 

esvqqaiasgitaqquhflrtrahpvmlkqtpvl 

pptitdqjrlwelerdrlrftegvlynqflsqvdf 

ellxlahapklgvlvfe/ntpakrlmvvtpaghs 

dvkrfwkrqkhss 


3498 


A 


790 


190 


RDLGPAALMTASASSFSSSQGVQQPS1YSFSQITR 

SLFLSNGVAANDKLLLSSNRITAIVNASVGSGQRI 

LRG\LQY1KVPVTDARDSRLYDFFDPIADLIHTVS 

MRQGRTLLNCMAGXMSRSASLCLAYLMKYHSM 

S\LLDAHTWA/TKSRRPERPNNGFWEQLINYEFK 

LFT^NTVRMINSPVGNTPDIYEKDLRJVfMTSM 


3499 


A 


31 


1586 


TA GFLLA PLEMQRLLTP VKRJLQLTR A VQETSLT 

PARLLPVAHQRFSTASAVPLAKTDTWPKDVGIL 

ALEVYFPAQYVDQTDLEKYNNVEAGKYTVGLG 

QTRMGFCSVQEDINSLCLTVVQRLMERIQLPWD 

S VGRLE VGTETIIDKSKA VKTVLMELFQDSGNTD 

IEGIDTTNACYGGTASLFNAANWMESSSWDGRY 

AMWCGDIAVYPSGNARPTGGAGAVAMLIGPK 

APLALERGLRGTHMENVYDFYKPNLASEYPIVD 

GKLSIQCYLRALDRCYTSYRKKIQNQWKQAGSD 

RPFTLDDLQYMIFHTPFCKMVQKSLARLMFNDF 

LSASSDTQTSLYKGLEAFGGLKLEDTYTNKDLD 

KALLKASQDMFDKKTKASLYLSTHNGNN1YTSSL 

YGCLASLLSHHSAQELAGSRIGAFSYGSGLAASF 

FSFRVSQDAAPGSPLVDKLVSSTSDLPKRLASRKC 

VSPEEFTEIMNQREQFYHKVNFSPPGDTNSLFPGT 

WYLERVDEQHRRKYARRPV j 


3500 


A 


185 


2692 


MLPTEVPQSHPGPSALLLLQLLLPPTSAFFPNTWS 
LLAAPGSITHQDLTEEAALNVTLQLFLEQPPPGRP 
PLRLEDFLGRTLLADDLFAAYFGPGSSRRFRAAL 
GEVSRANAAQDFLPTSRNDPDLHFDAERLGQGR 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F-Phenylalanine, G=Glycine, II=Histidine, 
I=Tsoleucinc, K-Lysinc, JL-Lcucine, M=Methionine, 
N=Asparagine, P=Prolinc, Q=Glutaminc, R=Arginine, S=Serine, 
T=Thrconine, V=VaJine, W-Tryptophan, Y=»Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










ARLVGALRETVVAARALDHTLARQRLGAALHA 

LQDFYSHSNWVELGEQQPHPHLLWPRQELQNLA 

QVADPTCSDCEELSCPRNWLGFTLLTSGYFGTHP 

PKPPGKCSHGGHFDRSSSQPPRGGINKDSTSPGFS 

PHHMLHLQAAKLALLASIQAFSLLRSRLGDRDFS 

RLLDITPASSLSFVLDTTGSMGEEINAAKIQARHL 

VEQRRGSPMEPVHYVLVPFHDPGFGPVFTTSDPD 

SFWQQLNEIHALGGGDEPEMCLSALQLALLHTPP 

LSDIFVFTDASPKDAFLTNQVESLTQERRCRVTFL 

VTEDTSRVQGRARREILSPLRFEPYKAVALASGG 

EVIFTKDQHIRDVAAIVGESMAALVTLPLDPPW 

VPGQPLVFSVDGLLQKITVRIHGD1SSFWIKNPAG 

VSQGQEEGGGPLGHTRRFGQFWMVTMDDPPQT 

GTWEIQVTAEDTPGVRVQAQTSLDFLFHFG1PME 

DGPHPGLYPLTQPVAGLQTQLLVEVTGLGSRAN 

ryjUr^rrir ori V 1L.KO V rbUAbLO^ VrLbr VOr rh 

RGLLAASLSPTLLSTPRPFSLELIGQDAAGRRLHR 

AAPQPSTVVPVLLELSGPSGFLAPGSKVPLSLR1A 

SFSGPQDLDLRTFVNPSFSLTSNLSRAHLELNESA 

WGRLWLEVPDSAAPDSVVMVTVTAGGREANPV 

PPTHAFLRLLVSAPAPQDRH 


3501 


A 


1245 


5815 


RRAHPSHSRLSPYLSVSRDPYFFVTVSRTILTLSA 

PAPPRRTPAPSMGTALLQRGGCFLLCLSLLLLGC 

WAELGSGLEFPGAEGQWTRFPICWNACCESEMSF 

QLKTRSARGLVLYFDDEGFCDFLEL1LTRGGRLQ 

LSFSIFCAEPATLLADTPVNDGAWFISVRIRRQFR 

NTTLFIDQVEAKWVEVKSECRRJDMTVFSGLFVGG 

LPPELRAAALKLTLASVREREPFKGWIRDVRVNS 

SQVLPVDSGEVKLDDEPPNSGGG\SPCEAGEEGE 

GGVCLNGGVCSVVDDQAVCDCSRTGFRGKDCS 

QEDNNVEGLAHLMMGDQGKEEYIATFKGSEYF 

CYDLSQNP1QSSSDEITLSFKTLQRNGLMLHTGKS 

ADYVNLALKNGAVSLVrNLGSGAFEALVEPVNG 

KFNDNAWHDVKVTRNLRQHSGIGHAMVTISVD 

GILTTTGYTQEDYTMLGSDDFFYVGGSPSTADLP 

GSPVSNNFMGCLKEVVYKNNDVRLELSRLAKQ 

GDPKMKIHGWAFKCENVATLDPITFETPESFISL 

PKWNAKKTGSISFDFRTTEPNGLILFSHGKPRHQ 

KDAKHPQMIKVDFFAIEMLDGHLYLLLDMGSGT 

IKIKALLKKVNDGEWYHVDFQRDGRSGTISVNT 

LRTPYTAPGESEILDLDDELYLGGLPENKAGLVF 

PTEVWTALLNYGYVGC1RDLFIDGQSKDIRQMA 

EVQSTAGVKPSCSKETAKPCLSNPCKNNGMCRD 

GWNRYVCDCSGTGYLGRSCEREATVLSYDGSM 

FMKIQLPVVMHTEAEDVSLRFRSQRAYGILMAT 

TSRDSADTLRLELDAGRVKLTVNLDCIRINCNSS 

KGPETLFAGYNLNDNEWHTVRVVRRGKSLKLT 

VDDQQAMTGQMAGDHTRLEFHNIETGIITERRY 

LSSVPSNFIGHLQSLTFNGMAYIDLCKNGD1DYC 

ELNARFGFRNIIADP VTFKTKS SYVA L ATI OA YT 

SMHLFFQFKTTSLDGL1LYNSGDGNDFIVVELVK 

GYLITYVFDLGNGAI^IKGSSNKPLNDNQWHNV 

MlSRDTS^HTVIODTKJrrQlTAGARNLDLKSDL 

YIGGVAKETYKSLPKLVHAKEGFQGCLASVDLN 

G\RLP\DLISDGSFSCNGTDSRRGMWKGPSnACQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
fc>Glotamic Acid, F~Phenylalanine, 0=Glycine, M-Histidine, 
Msoleucine, K=Lysine, lr=Leucinc, M=Methionine, 
N=Asparagine, P=Prolinc, Q=Glutamine, R=Arginine, Serine, 
T=Threonine, V=Valinc, W«Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=posslble nucleotide Insertion 










EDSCSNQGVCLQQWDGFSCDCSMTSFSGPLCND 

PGTTYIFSKGGGQITYKWPPNDRPSTRADRLA1GF 

STVQKEAVLVRVDSSSGLGDYLELHIHQGK1GVK 

FNVGTDDIAIEESNAIINDGKYHVVRFTRSGGNA 

TLQVDSWPVIERYPAGRQLTIFNSQATIIIGGKEQ 

GQPFQGQLSGLYYNGLKVLNMAAENDANLAJVG 

IN V i\±j V kjjlj V r oolYi 1 1 Ho 1 /V 1 /VLVIl >< lo.DLVlo 1 ollvlli 111 

TLATSTARRGKPPTKEPISQTTDDILVASAECPSD 

DEDIDPCEPSSGGLANPTRAGGREPYPGSAEVIRE 

SSSTTGMVVGIVAAAALCILILLYAMYKYRNRDE 

Ci ^YT-TVTYF <sR MVT <sNJ<s A O <sNfPr A V V kT F RT OP <i Q A IcT <: Q 
vJO InV L^xlocvlN I 1 o IN 0/\. o IN rt. V V iSJDlVv^r oo/vrvoC> 

NKNKKNKDKEYYV 


3502 


A 


394 


72 


KPAHLPFTVIIMPKRKPSEGAMSDKVKA/KFELQ 
RRSAGLF SKPTPPKPETRPKKDPANQRQKLPK VR 
KGKADA/SKEGNSPAEERCSMVQTQKVEGWRSG 
SELPVALSF 


3503 


A 


43 


3358 


SGGRGPVRVRSEQLSPSAEQVSQISQISLGRRPLS 

SLPPPPSRALAPTRAPDTALTIMEVAEVESPLNPS 

CKIMTFRPSMEEFREFNKYLAYMESKGAHRAGL 

AKVTPPKEWKPRQCYDDIDNLLIPAPIQQMVTGQ 

SGLFTQYNIQKKAMTVKEFRQLANSGKYCTPRY 

LDYEDLERKYWKNLTFVAP1YGAD1NGSIYDEGV 

DEWN1ARLNTVLDVVEEECG1SIEGVNTPYLYFG 

MWKTTFAWHTEDMDLYSIWLHFGEPKSWYA1P 

PEHGKRLERLAQGFFPSSSQGCDAFLRHKMTLIS 

PSVLKKYGIPFDKITQEAGEFMITFPYGYrlAGFN 

HGFNCAESTNFATVRW1DYGKVAKLCTCRKDM 

VKISMDIFVRKFQPDRYQLWKQGKDIYTIDHTKP 

TPASTPEVKAWLQRRRKVRKASRSFQCARSTSK 

RPKADEEEEVSDEVDGAEVPNPDSVTDDLKVSE 

KSEAAVKLRNTEASSEEESSASRMQVEQNLSDH1 

KLSGNSCLSTSVTEDIKTEDDKAYAYRSVPSISSE 

ADDS1PLSTGYEKPEKSDPSELSWPKSPESCSSVA 

ESNGVLTEGEESDVESHGNGLEPGEIPAVPSGER 

NSFKVPS1AEGENKTSKSWRHPLSRPPARSPMTL 

VKQQAPSDEELPEVLS1EEEVEETESWAKPL1HL 

WQTKPPNFAAEQEYNATVARMKPHCA1CTLLMP 

YHKPDSSNEENDARWETKLDEVVTSEGKTKPLIP 

EMCFIYSEENIEYSPPNAFLEEDGTSLLISCAKCC 

VRVHASCYGIPSHEICDGWLCARCKRNAWTAEC 

CLCNLRGGALKQTKNNKWAHVMCAVAVPEVR 

FTNVPERTQIDVGRIPLQRLKLKCIFCRHRVKRVS 

GACIQCSYGRCPASFHVTCAHAAGVLVMEPDDW 

PYVVMTTPFR T Tk' VXFP"MW Q Y A PFTf VT^VHnTVTT 

KHRNTRYYSCRVMA VTSQTFYEVMFDDG SFSRD 
TFPEDIVSRDCLKLGPPAEGEVVQVKWPDGKLY 
GAKYFGSNIAHMYQVEFEDGSQIAMKREDIYTL 
DEELPKRVKARF VS AGRCHLGTCQ VNSLS SPHV S 
QAQQETYLGFWTNSKKSQCNIFLSGTY 


3504 


A 




1 


ROFFOFnAFFRRFAPI PrFPtFRT OFF^RT T R A VHP 

SRAWTCYLAIRMLMATCCPSPTTTACTGPWQRA 

PPLRLLVQKREADSSGLAFASNSLQRRKKGLLLR 

PVAPLRTRPPLLISLPQDFRQVSSVIDVDLLPETH 

RRVRLHXHGSDRPI.GFYIRDGMSVRVAPQG\LER 

VPG1FISRLVRGGLAESTGLLAVSDE1LEVNG1EV 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, ^Phenylalanine, G-Glycine, H-liistidine, 
I^Isole urine, K»Lysine, L=Lencine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










AGKTLNQVTDMMVANSHN\LIVTVKPANQRNN 
VVRGASGRLTGPPSAGPGPAEPDSDDDSSDLV1E 
NRQPPSSNGLSQGPPCWDLHPGCRHPGTRSSLPS 
LDDQEQASSGWGSRIRGDGSGFSL 


3505 


A 


3 


2898 


SCRSATSQSGCGGGRSWLCSSLKMAAQPPRGiRL 

SALCPKFLHTNSTSHTWPFSAVAELIDNAYDPDV 

NAKQIWIDKTVINDHICLTFTDNGNGMTSDKLH 

KMLSFGFSDK VTMNGHVPVGL YGNGFKSG SM\R 

LGKDAIVFTKNGESMSVGLLSQTYL\EVIKAEHV 

VVPIVAFNKFIRQMINLAESKASLAAILEHSLFSTE 

QKLLAELD A IIGKKGTRIII WNLRS YKNATEFDFE 

KDKYDIRIPEDLDEITGKKGYKKQERMDQ1APES 

DYSLRAYCSILYLKPRMQnLRGQKVKTQLVSKS 

LAYIERDVYRPKFLSKTVRJTFGFNCRNKDHYGI 

MMYHRNRLIKAYEKVGCQLRANNMGVGVVGII 

ECNFLKPTHNKQDFDYTNEYRLTITALGEKLND 

YWNEMKVKKNTEYPLNLPVEDIQKRPDQTWVQ 

CDACLKWRKLPDGMDQLPEKWYCSNNP\DPQFR 

N CE VPEEPEDEDL VHPTYEKTYKKTNKEKFRIRQ 

PEMIPRINAELLFRPT\ALSTPS\FSSPKESVSKR/RH 

LSEGTNSYATRLLNNHQVPPQSEPESNSLKRRLS 

TRSSILNAKNRRL\SSQF\ENSVYKG\DDDDEDV11 

LEENSTPKPAVDHDIDMKSEQSHVEQGGVQVEF 

VGDSEPCGQTGSTSTSSSRCDQGNTAATQTEVPS 

LVVKlCEETVEDEEDVRNDAVILPSCVEAEAKIrlE 

TQETTDKSADDAGCQLQELRNQLLLVTEEKENY 

KRQCHMFTDQIKVLQQRILEMl^KYVKKETCI-I 

QSTETDAVFLLESINGKSESPDHMVSQYQQALEE 

IERLKKQCSALQHVKAECSQCSNNESKSEMDEM 

AVQLDDVFRQLDKCS1ERDQYKSEVELLEMEKS 

QIRSQCEELKTEVEQLKSTNQQTATDVSTSSNIEE 

SVNHMDGESLKLRSLRVNVGQLLAMIVPDLDLQ 

QVNYDVDVVDEILGQVVEQMSEISST 


3506 


A 


2 


2120 


RPPEAGGRYRAGGRRQAAKPSRPPLPSRRRLPQG 

GRTRRAMDRPAAAAAAGCEGGGGPNPGPAGGR 

RPPRAAGG ATAGSRQPS VETLDSPTGSH VE WCK 

QL1AATISSQISGSVTSENVSRDYKALRDGNKLA 

QMEEAPLFPGESIKAIVKDVMY1CPFMGAVSGTL 

TVTDFKLYFKNVERDPHFILDVPLGVISRVEKIGA 

QSHGDNSCGIEIVCKDMRNLRLAYK\QEEQSKLG 

IFENLNKI IAFPLSNGQALFAFS YKEKFPING WK V 

YDPVSEYKRQGLPNESWKISKINSNYEFCDTYPA 

IIWPTSVKDDDLSKVAVFLAKGRVPVLSWIHPE 

SQ AT1TRCS QPL VGPNDKRCKEDEKYLQTIMD AN 

AQSHKLIIFDARQNSVADTNKTKGGGYESESAYP 

NAELVFLEIHNIHVMRESLRiaKErVYPSlDEARW 

LSm^DGTHWLEYIRMLLAGAVRIADKIESGKTSV 

VVHCSDGWDRTAQLTSLAMLMLDSYYRTIKGFE 

TLVEKEWISFGHRFALRVGHGNDNHADADRSPIF 

Lyr VutV Wl^ivl 1 Kl^PrbAr brNbLrLl 1 1LUHLYS 

CLFGTFLCNCEQQRFKEDVYTKTISLWSYiNSQL 

DEFSNPFFVWENHVLYPVASLSHLELWVNYYV 

RWNPRMRPQMP1HQN1JCELLAVRAELQKRVEG 

LQREVATRAVSSSSERGSSPSHFATSVHTLV 


3507 


A 


1 


2169 


GSSFKIRLTVLCAKNLAKKDFFRLPDPFVAKIVVD ! 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to First amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteioe, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
IHfcoleucine, K=Lysine, L-»Leucine, M-Methionine, 
N=Asparagine, P™Proline, Q-»Glutamine, R-Arginine, S=Serine, 
T^Threonine, V-Valine, W«Tryptophan, Y=Tyrosine, 
X-Unknown, *«Stop codon, /^possible nucleotide deletion, 
\-possible nucleotide insertion 










GSGQCHSTDTVKNTLDPKWNQHYDLYVGKTDSI 

TISVWNHKK1HKKQGAGFLGCVRLLSNAISRLKD 

TGYQRLDLCKLNPSDTDAVRGQ1VVSLQTRDRIG 

TGGSWDCRGLLENEGTVYEDSGPGRPLSCFME 

EPAPYTDSTGAAAGGGNCRFVESPSQDQRLQAQ 

RLRNPDVRGSLQTPQNRPHGHQSPELPEGYEQRT 

TVQGQVYFLHTQTGVSTWHDPRIPRDLNSVNCD 

ELGPLPPGWEVRSTVSGRIYFVDHNNRTTQFTDP 

RLHHIMNHQCQLKEPSQPLPLPSEGSLEDEELPA 

QRYERDLVQKLKVLRHELSLQQPQAGHCRIEVS 

REEIFEESYRQIMKMRPKDLKKRLMVKFRGEEG 

LDYGGVAREWLYLLCHEMLNPYYGLFQYSTDNI 

YMLQINPDSSINPDHLSYFHFVGRJMGLAVFHGH 

YINGGFTVPFYKQLLGKPIQLSDLESVDPELHKSL 

VWTLENDITPVLDHTFCVEHNAFGRILQHELKPN 

G\RNWVTEENKKEYVRLYVNWRFMRGIEAQFL 

ALQKGFNELIPQHLLKPFDQKELELnGGLDKIDL 

NDWKSNTRLKHCVADSNIVRWFWQAVETFDEE 

RRARLLQFVTGSTRVPLQGFKALQGSTGVAAGPR 

LFTIHL1DANTDNLRKAHTCFNR1DIPPYESYEKL 

YEKLLTAVEETCGFAVE 


3508 


A 


3 


6388 


ILYn^PADLGWNPPVSSWLEKREIQTERANLTiLF 

DKYLPTCLDTLRTRFKK11P1PEQSMVQMVCHLLE 

CLLTTEDIPADCPKE1YEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETICKFEPWSKLVPQFEFDPEMPLQACLVIIT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKlASLDPEAYLVK^rVPFNYYTTSAMLQAVL 

EKJPLFXKAGRNYGPPGNKKLIYFIDDMNMPEVD 

AYGTVQPHTIIRQHLDYGHAVYDRSKLSLKEITNV 

QY VSCMNPTAG SFTINPRLQRHFSVF VLSFPG AD 

ALSSIYSIILTQHLKLGNFPASLQKSIPPLIDLALAF 

HQK1ATTFLPTGIKFHYIFNLRDFANTFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

N^L VT^FEDAMRHY CHINRILESPRGNALL VG VG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENnSNVRNEVKSQ 

GLVDNRENCWKFFIDRIRRQLKVTLCFSPVGNKL 

R VRSRKFPAIVNCTAIHWFHEWPQQALES V SLRF 

LQNTEGIEPTVKQSISJCFMAFVHTSVNQTSQSYLS 

NEQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQWGVETDKVSREKAMADEEEQ 

KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

MAPR G RVPKDRS WK A AKVTMA K VDGFLDS L IN 

PTJKENmENCLKAIRPYLQDPEFNPEFVATKSYA 

AAGLCSWVINIVTIFYEVFCDVEPKRQALNKATA 

DLTAAQEFXAAIKAKIAHLNENLAKLTARFEKA 

TADKLKCQQEAEVTA VTISLANRL VGGLASEN V 

RWADAVQNFKQQERTLCGD1LLITAF1SYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
^Glutamic Acid, F=PbenylaJanine, G-Giycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P»Proline, Q^Giu famine, R*»Arginine, S=Serine, 
T=Threonine, V-Valine, W«=Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










LMDDADVAAWQNEGLPADRMSVENATILINCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQ1GQKG 

YLQ1IEQALEAGAVVLIENLEESIDPVLGPLLGRE 

VIKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEKJ.PQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYVVGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEVVAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKS1LFALCYFHAWAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEICVKALLEEILERVTDEFNIPELMAKVE 

ERTPYIVVAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYIHGLFMEGACWDTQA 

GUTEAKLKDLTPPMPVMFIKAIPAD\RQDCGHVY 

SCPVTKTSQVRDPTY V WTFNLKTKENPSKWVLA 

GVALLLQI 


3509 


A 


3 


6388 


ILYINPADLGWNPPVSSWTEKREIQTERANLTILF 

DKYLPTCLDTLRTRFKKIIPIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVC YFMERLMARQRP VML VGTA GTGK S V L 

VGAKLASLDPEAYLVKhfVPFNYYTTSAMLQAVL 

EKPLEI<^GRNYGPPGNKKI.IYFIDDMNMPEVD 

AYGTVQPHTIIRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSIILTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGIKFHYEFNLRDFANIFQGILFSSV 

ECVBCSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHVCH1NRJLESPRGNALL VGVG 

GSGKQSLTRLAAFTSSN^DVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENIISNVRNEVKSQ 

GLVDNRENCWKFF1DRJRRQLKVTLCFSPVGNKL 

RVRSRKFPAIVNCTA1HWFHEWPQQALESVSLRF 

LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 

NEQRYNYTrPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQVVGVETDKVSREKAMADEEEQ 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G^GIycine, U=JIistidine, 
I=lsolcucinc, K=Lysinc, L=Leucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S«Serine, 
T=Threonine, V=*Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

MAPRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 

FNKENIHENCLKAERJP YLQDPEFNPEF VATKS Y A 

AAGLCSWVINIVRFYEVFCDVEPKRQALNKATA 

DLT AAQEKL AA IKAKIAHLNEN LA KLT A RFE KA 

TADKLKCQQEAEVTAVTISLANRLVGGLASENV 

RWAD A VQNFKQQERTLCGDILLITAFIS YLG FFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM i 

LMDDADVAAWQNEGLPADRMSVENATELrNCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAVVLIENLEESIDPVLGPLLGRE 

VIKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVL VENLEITKQTAAE VEKK V QE AK VT 

EVKfNEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANL1D 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEK1PQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYVVGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEVVAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSILF A LC YFH A V V A ERRKFGPQ G WNRS Y 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELN4AKVE 

ERTPYIVVAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYIHGLFMEGACWDTQA 

GIITEAKLKDLTPPMPVMFIKAIPADVRQDCGHVY 

SCPVTKTSQ\RDPTYVWTFNLKTBCENPSKWVLA 

GVALLLQI 


3510 


A 


390 


3330 


AAGSGSRPPAPAARKMADLAECNIKVMCRFRPL 

NESEVNRGDKYIABCFQGEDTVVIASKPYAFDRVF 

QSSTSQEQVYNDCAKKIVKDVLEGYNGTIFAYG 

QTSSGKTHTMEGKLHDPEGMGIIPRTVQDIFNYIY 

SMDENLEFHIKVSYFEIYLDKIRDLLDVSKTNLSV 

HEDKNRVPYVKGCTERFVCSPDEVMDTIDEGKS 

NRHVAVTNMNEHSSRSHSIFLINVKQENTQTEQ.K 

LSGKLYLVDLAGSEKVSKTGAEGAVLDEAKNrN 

KSLSALGNVISALAEGSTYVPYRDSKMTRILQDS 

LGGNCRTnviCCSPSSYNESETKSTLLFGQRAKTI 

K NT V C V N V EL 1 A E Q W KKK YEKjEKJBKNKIL RN II 

QWLENELNRWKKGETVPIDEQFDKEKANLEAFT 

VDKDITLTNDKPATAIGVIGNFTDAERRKCEEEIA 

KLYKQLDDKDEEINQQSQLVEKJLKTQMLDQEEL 

LASTRRDQDNMQAELNRLQAENDASKEEVKEV 

LQALEELAVNYDQKSQEVEDKTKEYELLSDELN ] 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, O^Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G^GIycinc, H=Histidinc, 
I=Isoleucine, K^Lysine, L^LeucJne, M=Methionine, 
N=Asparagine, P=Proline, Q=GJu famine, R=Argininc, S=Scr»ne, 
T^Threonlne, V=VaUne, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










QKSATLASIDAELQKXKEMTMIQKKRAAEMMA 

SLLKDLAEIGIAVGNNDVKQPEGTGMIDEEFTVA 

RLYISKMKSEVKTMVKJICKQLESTQTESNKKME 

ENEKELAACQLRISQHEAKIKSLTEYLQKVEQKK 

RQLEESVDALSEELVQLRAQEKVHEMEKEHLNK 

VQTANEVKQAVEQQIQSHRETHQKQISSLRDEVE 

AKAKLITDLQDQNQKMMLEQERLRVEHEKLKA 

TDQEKSRKLHELTVMQDRJREQARQDLKGLEETV 

AKELQTL KNLRXLFVQDL ATR VKKS AEIDSXDDT 

GGSAAQKQKISFLENNLEVQLTKSAQTSWYRDNA 

DLRCELPKLEKRLRATAERVKALESALKEAKEN 

ASRDRKRYQQEVDRIKEAVRSKNMARRGHSAQI 

AKP1RPGQHPAASPTHPSA1RGGGAFVQNSQPVA 

VRGGGGKQV 


3511 


A 


1 


1757 


MASVQASRRQWCYLCDLPKMPWAMVWDFSEA 

VCRGCVNFEGADR1ELLIDAARQLKRSHVLPEGR 

SPGPPALKHPATKDLAAAAAQGPQLPPPQAQPQP 

SGTGGGVSGQDRYDRATSSGRLPLPSPALEYTLG 

SRLANGLGREEAVAEGARRALLGSMPGLMPPGL 

LAAAVSGLGSRGLTLAPGLSPARPLFGSDFEKEK 

QQRNADCLAELNEAMRGRAEE WHG RPKAVREQ 

LLALSACAPFhA^l^KKDFIGLVG RVF AFDATARP 

PGYEFELKLFTEYPCGSGNVYAGVLAVARQMFH 

DALREPGKALASSGFKYLEYERRHGSGEWRQLG 

ELLTDGVRSFREPAPAEALPQQYPEPAPAALCGP 

PPRAPSRNLAPTPRRRKASPEPEGEAAGKMTTEE 

QQQRHWVAPGGPYSAETPGVPSPIAALKNVAEA 

LGHSPKDPGGGGGPVRAGGASPAASSTAQPPTQ 

HRLVAKNGEAEVSPTAGAEAVSGGGSGTGATPG 

APLC\CTLCRERLEDTHFVQ\CPPVPEHKFCFPCSR 

KFIKAQGPAGEWYCPSGDKCPL VGSS VP WAFMQ 

GEIATILAGDIKVKKERDP 


3512 


A 


3 


1994 


NTNS SS V TNS AAG VEDLNI V Q VT V PDNEKERL S S 

IEKIKQLREQVNDLFSRKFGEAiGVDFPVKVPYR 

KITFNPGCVVIDGMPPGWFTCAPGYLEISSMRRIL 

EAAEFIKFTVIRPLPGLELSNGEYSTVGKRKIDQE 

GRVFQEKWERAYFFVEVQNISTCLICKRSMSVSK 

EYNLRRHYQT^SKJ^IYDQYMERMRDEKLllELK 

KGLRKYLLGLSDTECPEQKQVFANPSPTQKSPVQ 

PVEDLAGNLWEKLREKIRSFVAYSL\IDEITDIKN 

TTQLAIFIRGVDENFDVSEELLDTVPMTGTKSGN 

EIFSRVEKSLKNFCINWSKLVSVASTGTPPMVDA 

NNGLVTKLKSRVATFCKGAELKSICCIIHPESLCA 

Q\KLKMDHVMDVVVKSVNWICSRGL,NHSEFTTL 

LYELDSQYGSLLYYTEIKWLSRGLVLKRFFESLE 

EIDSFMSSRGKPLPQLSSIDWIRJDLAFLVDMTMH 

LNALN1SLQGHSQIYTQMYDLTRAFL,AKLCI>WET 

HLTRNNLAHFPTLKLVSRNESDGLNYIPKIAELK 

TEFQKRLSDFKLYESELTLFSSPFSTK1DSVHEELQ 

N/TPVTFiT nrWTVl KTff Vnfc'V^TDtJCV^ V7 U/HCVD 
iVLC V JJL/IA^V^IN 1 VLilvllV I DiS. VOlrJir YivYLWUoYr 

KYKHHCAKILSMFGSTYICEQLFSIMKLSKTKYC 
SQLKDSQWDSVLHIAT 


3513 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 
DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 
GPGNPLPDRLGEMAGGRHRRVVG1XHLLLLVAA 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
EXJIutamic Acid, F=Phenylalaninc, G=*Glycine, 11=1 lis ti dine, 
I=Isoleucine, K=Lysinc, L=Leucine, iM=iVfcthionine, 
N=Asparagine, P=Proline, Q^GIutomine, R=Arginine, S=Serine, 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=posslble nucleotide deletion, 
\=possible nucleotide insertion 










LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 

IAEGTSISEMWQNDLQPLLIERYPGSPGSYAARQ 

FIIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNII 

STLNPTA KRHL VL ACHYDSKYFSrrWNNNRVFVG 

ATDSAWCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAICM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGV1QDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNKJLQVFVLEYL 

HL 


3514 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 

DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 

GPGNPLPDRLGEMAGGRHRRVVGTLHLLLLVAA 

LP W A SRG VS PS A S A WPEEKN YHQP AILNS S ALRQ 

IAEGTS1SEMWQNDLQPLLTERYPGSPGSYAARQ 

HEMQRJQRLQADWVLEIDTFLSQTPYGYRSFSNTI 

STLNPTAKRHLVLACHYDSKYFSHW\NNRVFVG 

ATD S A V PC A MMLEL ARALDKKLLS LKT V SDSKP 

DLSLQL1FFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYS YG G VIQDDHIPFLRRG VP VLHLEPSPFP 

EVWHTMDDNEENLDESTIDNLNKILQVFVLEYL 

HL 


3515 


A 


114 


754 


LCRDLTTTMSSKRTKTKT1CKRPQRATSNVFAMF 

DQSQIQEFKEAFNMIDQNRDGFIDKEDLHDMLAS 

LGKNPTDEYLDAMMNEAPGPINFTMFLTMFGEK 

LNGTDPEDVIRNAFACFDEEATGTIQEDYLRELL 

TTVMGDRBTDFAEVDELYREAPI\DKXGGIFNYI\E 

FTRHLETGG PK DKD DRK ITFQTPS PNVP WL ATFG 

VFLEIFLLHGP 


3516 


A 


1 


5169 


MAAAPSALLLLPPFPVLSTYRLQSRSRPSAPETDD 

SRVGGIMRGEKNYYFRGAAGDHGSCPTTTSPLA 

SALLMPSEAVSSSWSESGGGLSGGDEEDTRLLQL 

LRTARDPSEAFQALQAALPRRGGRLGFPRRKEAL 

YRALGRVLVEGGSDEKRLCLQLLSDVLRGQGEA 

GQLEEAFSLALLPQLVVSLREENPALRKDALQIL 

HICLKRSPGEVLRTLIQQGLESTDARLRASTALLL 

PILLTTEDLLLGLDLTEVIISLARKLGDQETEEESE 

TAFSALQQIGERLGQDRFQSYISRLPSALRRHYN 

RRLESQFGSQVPYYLELEASGFPEDPLPCAVTLS 

NSNLKFGIIPQELHSRLLDQEDYKNRTQAVEELK 

QVLGKFNPSSTPHSSLVGFISLLYNLLDDSNFKVV 

FIGTLEVLHLLVIRLGEQVQQFLGPVIAASVKVLA 

DNKLVIKQEYMKIFLKLMKEVGPQQVLCLLLEH 

LKiBCHSRVREEVVNICICSLLTYPSEDFDLPICLSF 

DLAPALVDSKRRVRQAALEAFAVLASSMGSGKT 

SILFKAVDTVELQDNGDGVMNAVQARLARKTLP 

RLTEQGFVEYAVLMPSSAGGRSNHLAHGADTD 

WLLAGNRTQSAHCHCGDHVRDSMHIYGSYSPTI 

CTRRVLSAGKGKNKLPWENEQPGIMGENQTSTS 

KDIEQFSTYDFIPSAKLKLSQGMPVNDDLCFSRK 

RVSRNLFQNSRDFNPDCLPLCAAGTTGTHQTNLS 

GKCAQLGFSQ1CGKTGSVGSDLQFLGTTSSHQEK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=>Glutamic Acid, F-Phenylalanine, G^Giycine, ll=Histidine, 
I=IsoIeucine, K«Lysine, L=Leucinc, M^Methionine, 
N=Asparaginc, P=Prolinc, Q**Clu fa mine, R=Arg*nine, S=Serine, 
T^Thrconinc, V=Valinc,W— Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
Y=possible nucleotide insertion 










VYASLNFGSKTQQTFGSQTECTSSNGQNPSPGAY 

1LPSYPVSSPRTSPKHTSPLIISPKKSQDNSVNFSNS 

WPLKSFEGLSKPKSHRRSLSAQKSS\DPTGR\NHG 

VENSQEKPPWQLTPALWRSPSSRRGLNGTKPVPPI 

P\RGISLLPDKADLSTVGHKKKEPDDIWKCEKDS 

LPIDLSELNFKDKDLDQEEMHSSLRSLRNSAAKK 

RAKLSGSTSDLESPDSAMICLDLTMDSPSLSSSPNI 

NSYSESGVYSQESLTSSLSTTPQGKR1MSDIFPTFG 

SKPCPTRLSSAICKKISHIAEQSPSAGSSSNPQQISS 

FDFTTTKALSEDSVVVVGKGVFGSLSSAPATCSQ 

SVISSVENGDTFSIKQSIEPPSGIYGRSVQQNISSYL 

DVENEKDAKVSISKSTYNKMRQKRKEEKELFHN 

KDCEKKEKNSWERMRHTGTEKMASESETPTGAJ 

SQYKERMPSVTHSPETMDLSELRPFSKPE1ALTEA 

LRLLADEDWEKKJEGLNFTRCLAAFHSEILNTKL 

HETNFAVVQEVKNLRSGVSRAAVVCLSDLFTYL 

KKSMDQELDTTVKVLLHKAGESNTFIREDVDKA 

LRAMVNNVTPARAVVSLINGGQRYYGRKMLFF 

MMCHPNFEKMLEKYVPSKDLPYIKDSVRNLQQK 

GLGEIPLDTPS AKG RRSHTG S V GNTRS SS V SRDA 

FNSAERAVTEVREVTRKSVPRNSLESAEYLKLIT 

GLLNAKDFRDRINGIKQLLSDTENNQDLVVGN1V 

KIFDAFKSRLIIDSNSKWLVALETMFIKMIPLLRD 

HLSPIINMLIPAIVDNNLNSKNPGIYAAATNVVQA 

LSQHVDNYLLLQPFCTKAQFLNGKAKQDMTEKL 

ADIVTELYQRKPHATEQKVLWLWHLLGNMTN 

SGSLPGAGGNTRTATAKLSKALFAQMGQNLLNQ 

AASQPPH1KKSLEELLDMTILNEL 


3517 


A 


1449 


252 


QDLKPVLDREYLAIYLFCMVPFTCNACGESVKKI 

QVEKHVSVCRNCECLSCIDCGKDFWGDDYKNH 

VKCISEDQKYGGKGY/EKVKTHKGD/ASKQQAW 

1QK1SEL1K\RPN VSPK VRELLEQIS AFDNVPQVKK 

AKFQNWMKNSLKVHNESILDQVWN1FSEASNSE 

PVNKEQDQRPLHPVANPHAEISTKVPASKVKDA 

VEQQGEVKJKmRERKEERQKKRKREKKJE 

NHQENSRNQKPKJCRJCKGQEADLEAGGEEVPEA 

NGSAGKJISKJKXKQRKDSASEEEARVGAGKRKR 

RHSKVETDSKXKKMKLPEFIPEGGEPEDDEAPAK 

GIG^NWKGTIICAILKQAPDNEITIKKLRKKVLAQY 

YTVTDEHHRSEEELLVIFNKKISKNPTFKLLKDK 

VKLVK 


3518 


A 


3 


635 


APDSNARNDHFDACSLRVQAGLSSAGPALGNSG 

LAALMAorbKA VI VrUINOULiDV 1 IrlOWYO W VK 

KELEK1PGFQCLAKNMPDPITARESIWLPFMETEL 

HCDEKTIHGHSSGAIAAMRYAETHRVYAIVLVSA 

YTSDLGDENERASGYFTRPWQWEKIKANCPYIV 

QFGSTDDPFLPWKEQQEVAD\SWKPNCTNSLTV 

ATFRTQSFMN 


3519 


A 


81 


2277 


VRETRREMAMAMSDSGASRLRRQLESGGFEARL 

YVKQLSQQSDGDRDLQEHRQRIQALAEETAQNL 

KRNVYQNYRQFEETAREISYLESEMYQLSHLLTE 

QKSSLESIPLTLLPAAAAAGAAAASGGEEGVGGA 

GGRDHLRGQAGFFSTPGGASRDGSGPGEEGKQR 

TLTTLLEKVEGCRHLLETPGQYLVYNGDLVEYD 

ADHMAQLQRVHGFLMNDCLLVATWLPQRRGM 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCystcinc, D^Aspartic Acid, 
E=Glutamic Acid, F=PhenylalanIne, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T=Tbreonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










YRYNALYSLDGLAVVNVKDNPPMKDMFKLLMF 

PENMFQAENAKIKREWLEVLEDTKRALSEIOl^ 

EQEE AAAPRGPPQ VTSKATNPFEDDEEEEP A V PE 

VEEEKVDLSMEWIQELPEDLDVCIAQRDFEGAV 

DLLDKLNHYLEDKPSPPPVKELRAKVEERVRQL i 

TEVLVFELSPDRSLRGGPKATRRAVSQLIRLGQC 

TKACELFLRNRAAAVHTAIRQLRJDBGATLLYIHK 

LCHVFFTSLLETAREFEIDFAGTDSGCYSAFVVW 

ARSAMGMFVDAFSKQVFDSKESLSTAAECVKVA 

KJiHCQQLGDICjLDL rFIIHALLVRDlQGALHSYK 

EUIEATKHRNSEEMWRRMNLMTPEALGKLKEE 

MKSCG VSNFEQ YTGDDC WVNLSYTV VAFTKQT 

MGFLEEALKLYFPELHMVLLESLVEI1LVAVQHV 

D YSLRCEQDPEKKAFIRQN ASFL YETVL\P V V EK 

RFEEG VGKPAKQLQDLRNA SRLIR VNPES TTS V V 


3520 


A 


1706 


540 


FVAHLAWPWRADGDMEDGVLNEGFLVKRGHTV 

HNWKARWFILRQNTLVYYKLEGGRRVTPPKGRI 

LLDGCTITCPCLEYENRPLL1KJLKTQTSTEYFLEA 

CSREE/RRDA W AFEMTG A DiA G QA RGK V QQLH S 

LRNSFKLPPHISLHRJVDKMHDSNTGIRSSPNMEQ 

GSTYKKTFLGSSLVDWLISNSFTASRLEAVTLAS 

MLMEENFLRPVGVRSMGAIRSGDLAEQFLDDST 

AI, YTF AES YKKKISPKEEISLSTVELSGTV VKQG Y 

L AKQGHKRKNWKVRRFVLRKDPAFLHYYDPSK 

EENRPVGGFSLRGSLVSALEDNGVPTGVKGNVQ 

GNLFKVITK\DDTHYYIQA\SSKAE\RAE\WIGSLS 

KSLNMNKDPEGTPDSLPSLPR 


3521 


A 


3 


3063 


HASVSLSLGCPRPCADTPGPQPQPMDLRVGQRPP 

VEPPPEPTLLALQRPQRLHHHLFLAGLQQQRSVE 

PMRVKMELPACGATLSLVPSLPAFSIPRHQSQSST 

PCPFLGCRPCPQLSMDTPMPELQEAPQEQELRQL 

LHKDKSKRSAVASSVVKQKLAEVILKKQQAALE 

RTVHPNSPGIPYRTLEPLETEGATRSMLSSFLPPV 

PSLPSDPPEHFPLRKTVSEPNLKLRYKPKKSLERR 

ICNPLLRKESAPPSLRRRPAETLGDSSPSSSSTPAS 

GCSSPNDSEHGPNPELGSEALLGQRLRLQETSVAP 

FALPTVSLLPAITLGLPAPARADSDRRTHPTLGPR 

GPILGSPHTPLFLPHGLEPEAGGTLPSRLQPILLLD 

PSGSHAPLLTVPGLGPLPFHFAQSLMTTERLSGSG 

LHWPLSRTRSEPLPPSATAPPPPGPMQPRLEQLKT 

HVQVTKRSAKPSEKPRLRQIPSAEDLETDGGGPG 

QWDDGLEHRELGHGQPEARGPAPLQQHPQVLL 

WEQQRLAGRI.PRGSTGDTVLLPLAQGGHRPLSR 

AQSSPAAPASLSAPEPASQARVLSSSETPARTLPF 

TTGLIYDSVMLKHQCSCGDNSRHPEHAGRIQSIW 

SRLQERGLRSQCECLRGRKASLEELQSVHSERHV 

LLYGTNPLSRLKLDNGKLAGLLAQRMFVMLPCG 

GVGVDTDTIWNELHSSNAARWAAGSVTDLAFK 

VASRELKNGFAVVRPPGHHADHSTAMGFCFFNS 

V ALACK^i^^^^oJS^oJS.lJLI VD WlJVrlJrlvjINLrlv^C^ 1 

FYQDPSVLYISLHRHDDGNFFPGSGAVDEVGAGS 
GEGFNVNVA WAGGLDPPMGDPE YLAAFRI V VM 
PIAREFSPDLVLVSAGFDAAEGHPAPLGGYHVSA 
KCFGYMTQQLMNLAGGAVVLALEGGHDLTAIC 
D ASE AC VAALLGNR VDPLSEEG WKQfCPNLN AIR 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide [ 
location 
corresponding 
to Last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIanine C=Cystcinc, CNAspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arglnine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Ty rosin e, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










SLEAWIRVHSKYWGCMQRLASCPDSWVPRVPG 
ADKEEVEAVTALASLSVGILAEDRPSEQLVEEEE 
PMNL 




A 


y 


602 


KMAALGEPVRLERDICRAIELLEKLQRSGEVPPQ 
KLQALQRVLQS EFCNA VREV YEHV YETVDI SS S P 
EVRANATAKATVAAFAASEGHSHPRVVELPKTE 
EGLGFNIMGGKEQNSPIYISRIIP/GGIADRHGGLK 
RGDQLLSVNGVSVEGEHHEKAVELLKAAQGKV 
KLVVRYTPKVLEEMESRFEKMRSAKRRQQT 


3523 


A 


645 


t465 

i 


IMAETSLLEAGASAASTAAALENLQVEASCSVCL 

EYLKEPVIEECGHNFCKACITRWWEDLERDFPCP 

VCRKTSRYRSLRPNRQLGSMVEIAKQIARPSSGRS 

GMRASAPQHHEALSLFCYEDQEAVCLICAISHTH 

RAHTVVPLDDATQEYKEKLQKCLEA\LNQKLQEI 

TRCKS SEEKKPGELICRL VESRRQQI LREFEELHRR 

LDEEQQVLLSRLEEEEQDILQRLRENAAHLGDKR 

RDLAHLAAEVEGKCLQSGFEMLKVRPLPLHSPS 

G 


3524 


A 


3 


698 


PMVRHEAGEALGAIGDPEVLEELKQYSSDPVIEV 

AETCQLA VRRLE WLQQHGGEPA AGPYLSVDPA P 

PAEERNDVGRLREALLDESRPLFERYRAMFALRN 

AGGEEAALALAEGLHCGSALFRHEVGYVLGQLQ 

HE AA VPQL A A AL ARC TENPM V RHEC AE A LG A LA 

RPACLAALQAHADDPERWREVSCKVALDMYEH 

ETGRAFQYADGLEQLRGAPSLGPNPHPELPEDS 


3525 


A 


1452 


694 


EGLQRPEYLVASAAGFQGLAWGGEGRGRAGCS 

SSGFRDAEPLLLSCPGRNEPLKKERLKWKSDYP 

MTDGQLRSKJ^DEFWDTAPAFEGRKEIWDALKA 

AAYAAEANDHELAQAILDGASITLPHGTLCECY 

DELGNRYQLPIYCLSPPVNLLLEHTEEESLEPPEP 

PPSVRREFPLKVRLSTGKDVRLSASLPDTVGQLK 

RQLHAQE/GTPKPSWQRWFFSGKLLTDRTRLQET 

KIQKDFVIQVIINQPPPPQD 


3526 


A 


123 


3441 


PGNEGLGLAADHNEDLGHLSADAPWPAVTMAP 

RKRSHHGLGFLCCFGGSDTPETNLRDNHPLQFME 

FSSPIPNAEELNTRFAELVDELDLTDKNREAMFAL 

PPEKKWQTYCSKKKEQEDPNKLATSWPDYYIDRI 

NSMAAMQSLYAFDEEETEMRNQVVEDLKTALR 

TQPMRFVTRFIELEGLTCLLNFLRSMDHATCESRI 

HTSLIGCIIALMNN SQGRAHVLAQPEAISTIAQSL 

RTENSKTKV A VLEILG A VCL V PGGHKK VLQ AML 

HYQVYAAERTRFQTLLNELDRSLGRYRDEVNLK 

TAMSFINAVLNAGAGEDNLEFRLHLRYEFLMLG 

IQPVIDKLRQHENAILDKmDFFEMVRNEDDLEL 

ARRFDMVHIDTKS A SQMFELIHKKLK YTE A YPC 

LLSVLHHCLQMPYKRNGGYFQQWQLLDRILQQI 

VLQDERGVDPDLAPLENFNVKNIVNMLINENEV 

KQWRDQAEKFRKEIIMELVSRLERKERECETKTL 

EKEEMMRTVLNI<MKDKLARESQELRQARGQVA j 

CT VAf^T QPT CTr.P\/CCDDBDr:r'm TT COOft/TTTxrnT 
cLVA^JLocJLolUr V bbrrrrUUrL ILboolVll 1 NDL 

PPPPPPLPFACCPPPPPPPLPPGGPPTPPGAPPCLG 

MGLPLPQDPYPSSDVPLRKKRVPQPSHPLKSFNW 

VK1.NEERVPGTVWNEIDDMQVFRILDLEDFEKM 

FSAYQRHQELITNPSQQKELGSTEDIYLASRKVK 

ELSVIDGRRAQNCDLLSKLKLSNEEIRQAILKMD 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=G!ycine, H=*Histidine, 
I=IsoIe urine, K=Lysine, L-Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=lfnknown, *==Stop codon, /=possib!e nucteotide deletion, 
\=possible nucleotide insertion 










EQEDLAKDMLEQLLKFIPEKSDIDLLEEHKHEIER 

MARADRFLYEMSRIDHYQQRLQALFFKKKFQER 

LAEAKJPKVEAILLASRELVRSKRLRQMLEVELAI 

GNFMNKGQRGGAYGFRVASLNKIADTKSSIDRN 

ISLLHYLIMILEKHFPDILNMPSELQHLPEAAKVN 

LAELEKEVGNLRRGLRAVEVELEYQRRQVREPS 

DKFVPVMSDFITVSSFSFSELEDQLNEARDKFAK 

ALMHFGEHDSKMQPDEFFGIFDTFLQAFSEARQD 

LEA MRRRKEEEERR A RMEAMLKEQRERER WQR 

QRKVLAAGSSLEEGGEFDDLVSALRSGEVFDKD 

LCKLKR.SRKRSGSQALEVTRERAINRLNY 


3527 


A 


1445 


714 


LLGTRMLAGQLEARDPKEGTHPEDPCPGAGAV 

MEKTAVAAEVLTEDCNTGEMPPLQQQDRLHQE 

LGRQKSLWADVHGKLRSHIDALREQNMELREKL 

RALQLQRWKARKKSAASPHAGQESHTLALEPAF 

GKISPLSADEETIPKYAGHKN\QSGHSSWGQRSSS 

NNSAPPKPMSLK1ERISSWKTPPQENRDKNLSRR 

RQDRRATPTGRPTPCAERRGWSEDGKVASDTCV 

TLHWPLGKFRFR 


3528 


A 


484 


1777 


RISKJQVYYSTGYSSRKMNPTLGLA1FLAVLLTVK 

GLLKPSFSPRNYKALSEVQGWKQRMAAKELAR 

QNMDLGFK1LKJCLAFYNPGRN1FLSPLSISTAFS 

MLCLGA QDSTLDEIKQGFNFRKMPEKDLHEGFH 

YIIFIELTQKTQDLKLSIGNTLFIDQRLQPQRKFLE 

DAKNFYSAETILTNFQNLEMAQKQINDFI/ESKTII 

GKrNNLIENIDPGTVMLLANYIFFRARAVKHEFDP 

NVTKEEDFFLEKNSSVKVPMMFRSG1YQVGYDD 

KLSCTILETPYQKNITAIFILPDEGKLKHLEKGLQV 

DTFSRWKTLLSRRVVDVSVPRLHMTGTFDLKKT 

LSYIGVSKIFEEHGDLTKIAPHRSLKVGEAVNKA 

ELKMDERGTEGAAGTGAQTLPMETPLVVKIDKP 

YLLL1YSEKJPSVLFLGKJVNPIGK 


3529 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAEPTGSTSSETETAST 

VGSEET11QTPSWTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYTIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKN1SKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAWIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQFIHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHKDKKIRMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFEMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSETIPMVVSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QVVFDLICKVVSGLEVESASVTSQLErEAMPPKC 

SDIDPDEET1KIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

IETKSRQRSHSSIQFSFKEKLSEKVSEKETIVKESG 

KQPGAiCPKVKlARKKDDDKKXSSNEKLK 

FFSDGLDLENWYSCGEGDISE1ESDMGSPGSRKSP 



371 



WO 01/57190 



PCT/USO 1/04098 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G-Glycine, H=Histidine, 
Wsoleucine, K-Lysine, L=*Leucinc, {^Methionine, 
N=*Asparaginc, P-=ProIine, Q^CIutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /= possible nucleotide deletion, 
^possible nucleotide insertion 










NFMHPLYQHVLLYLQLYDSSRTLYAFSAIKALLK 

TWIAFVNAISTTSVNNAYTPQLSLLQNLLARHRJ 

SVMGKDFYSHIPVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKVTESSAKGFPSFISDMLSKCKVQKVTLHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLrV\LEIIRVM\T 

IPEE\NETGFDFVVS\DLEHISPHQPMTSLQYLHAQ 

SITCQGMFLCAVIRA\LHQHCACKMHPQW1GLIT 

STLPYMGKVLQRWVSVTLQLCRNLDNLIQQYK 

YETGLSDSRPLWMASnPPDMILTLLEGITAIIHYC 

LLPPTTQYHQLLVSVDQKHLFEARSGILSILHMI 

MSSVTLLWSILHQADSSEKMTTAASASLTTINLG 

ATKNLRQQILELLGPTSMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKVIPAASEEQLLLVELVRSISW 

RAETV1QTVKEVLKQPPAIAKDKKHLSLEVCML 

QFFYAYIQRIPVPNLVDSWASLLILLKDS1QLSLP 

APGQFL1LGVLNEFIN4KNPSLENKKDQRDLQDVT 

HKIVDAIGAIAGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTMITELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGIHQREFKP Y V V RL AKLLRKRAKKNPEEDN SG 

RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQKIEEMVEKDFLEGMIKT 


3530 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEETIIQTPSWTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYIIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLEC SSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAVVIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHKDKKIRMEAHAKTAVLWHLTROLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKJPLTMDEreNFSLTVNPLSDRLSL 

LSTSSET1PMWSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QVVFDLICKVVSGLEVESASVTSQLEIEAMPPKC 

SDIDPDEETIKIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISG7THTLHDSSVAS 

IETKSRQRSHSSIQFSFKEKLSEKVSEKETP/KESG 

KQPGAKPKVKLARKKDDDKKKSSNEKLKQTSV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E»Glutamic Acid, F=»Phcnylalanine, G=Glycine, HNHistidine, 
I=Tsoleucine, K^Lysinc, L=Lcucinc, M-Mcthionine, 
N=Asparagine, P=Proline, Q^CIutamine, R=Arginine, S=Serine, 
T=Thrconine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=posslb!e nucleotide deletion, 
\=posslble nucleotide insertion 










FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 

NFN1HPLYQHVLLYLQLYDSSRTL Y AFSAIKA ILK 

TNPIAFVNAISTTSVNNAYTPQLSLLQNLLARHRI 

SVMGKDFYSHIPVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKVIESSAKGFPSFISDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 

IPEEVNETGFDFWSVDLEHISPHQPMTSLQYLHAQ 

SITCQGMFLCAVIRAVLHQHCACKMHPQWIGLIT 

STLPYMGKVLQRVWSVTLQLCRNLDNLIQQYK 

YETGLSDSRPLWMASIIPPDMILTLLEGITAHHYC 

LLDPTTQYHQLLVSVDQKHLFEARSGTLSILHMI 

MSS VTLL WSILHQAD SSEKMTI A A S ASLTTTNLG 

ATKNLRQQrLELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTrRTKVIPAASEEQLLLVELVRSISVM 

RAETVIQTVKEVLKQPPAIAKDKKHLSLEVCML 

QFFYA YIQRLP VPNL VDS WA SL LILLKDS1QLSLP 

APGQFLILG^NEFIMKNPSLENKKDQRDLQDVT 

HKIVDAIGAIAGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFAIFSSEIDQYQKY1.PDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTM1TEL VQ VFLLMEQELTADEDI SRTSGPS V A 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAF1PEASDDSGLEVRR 

QGIHQREFKPYVVRLAKLLRKRAKKNPEEDNSG 

RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQKIEEMVEKDFLEGMIKT 


3531 


A 


553 


2470 


LISPSPALSSQDPALSLKENLEDISGWGLPEARSK 

ESVSFKDVAVDFTQEEWGQLDSPQRALYRDVM 

LENYQNLLALGPPLHKPDVISHLERGEEPWSMQ 

REVPRGPCPEWELKAVPSQQQGICKEEPAQEPIM 

ERPLGGAQAWGRQAGALQRSQAAP\GR\RTCHG 

LGRPWEEFPLRCPLFAQQRVPEGGPLLDTRKNV 

QATEGRTKAPARLCAGENASTPSEPEKFPQVRRQ 

RGAGAGEGEFVCGECGKAFRQSSSLTLHRRWHS 

REKAYKCDECGKAFTWSTNLLEHRRIHTGEKPFF 

CGECGKAFSCHSSLNVHQRIHTGERPYKCSACEK 

AFSCSSLLSMHLRVHTGEKPYRCGECGKAFNQR 

THLTRHHRIHTGEKPYQCGSCGKAFTCHSSLTVH 

EK1HSGDKPFKCSDCEKAFNSRSRLTLHQRTHTG 

EKPFKCADCGKGFSCHAYLLVHRRIHSGEKPFKC 

NECGKAFSSHAYLIVHRRIHTGEKPFDCSQCWKA 

r bLHSbLl VHQRlli 1 GEKPYKCSECGRAFSQNHCL 

1KHQKIHSGEKSFKCEKCGEMFNWSSHLTEHQRL 

HSEGKPLAIQFNKHLLSTYYVPGSLLGAGDAGLR 

DVDPIDALDVAKLLCVVPPRAGRNFSLGSKPRN 


3532 


A 


3931 


317 


HRELQDSPSAEPPAGSMPLRH WGMARGSKPVGD 
GAQPMAAMGGLKVLLHWAGPGGGEPWVTFSES 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H«Histidine, 
I=Iso leu cine, K=Lysine, LHLeucine, M=Methioninc, 
N=Asparagine, P^ProIine, Q=Glutamine, I^Argininc, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X-Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










SLTAEEVCIHIAHKVGITPPCFNLFALFD AQAQ V 

WLPPNHILEIPRDASLMLYF\RHRFYSR\NWHGM 

NPREPAVYRCGPPGTEASSDQTAQGMQLLDPAS 

FEYLFEQGKHEFVNDVASLWELSTEEEIHHFKNE 

SLGMAFLHLCHLALRFIGIPLEEVAKKTSFKDCIP 

RSHIRHIRQHSALTRLRLRNVFRRFLRJDFQPGRLS 

QQMVMVKYLATLERLAPRFGTERVPVCHLRLLA 

QAEGEPCYIRDSGVAPTDPGPESAAGPPTHEVLV 

TGTGGIQWWPVEEEVNKEEGSSGSSGRNPQASL 

FGFCKAKAHKAFGQPADRPREPLGAYFCDFRDIT 

H VGLKEHC VSIHRQDNKC LELSL PS R A A A LSF VS 

LVDGYFRLTADSSHYLCHEVAPPRLVMSIRDGIH 

GPLLEPFVQAKLRPEDGLYLIHWSTSHPYRLILTV 

AQRSQAPDGMQSLRLRKFPIEQQDGAFVLEGWG 

RSFPSVRELGAALQGCLLRAGDDCFSLRRCCLPQ 

PGETSNLIIMRGARASPRTLNLSQLSFHRVDQKE1 

TQLSHLGQGTRTNVYEGRLRVEGSGDPEEGKMD 

DEDPLVPGRDRGQELRVVLKVLDPSHHD1ALAF 

YETASLMSQVSHTHLAFVHGVCVRGPENIMVTE 

YVEHGPLDVWLRRERGHVPMAWKMVVAQQLA 

SALSYLENKNLVHGNVCGRNILLARLGLAEGTSP 

FIKLSDPGVGLGALSREERVER1PWLAPECLPGG 

ANSLSTAMDKWGFGATLLEICFDGEAPLQSRSPS 

EKEHFYQRQHRLPEPSCPQLATLTSQCLTYEPTQ 

RPSFRTILRDLTRLQPHNL AD VLTVNPDSP A SDPT 

VFHKRYLKKIRDLGEGHFGKVSLYCYDPTNDGT 

GEMVAVKALKADCGPQHRSGWKQEIDILRTLYH 

EHIIKYKGCCEDQGEKSLQLVMEYVPLGSLRDYL 

PPHQrnr a ni t t tr a nnircn\>i a v i u AnuviuuiM 
JrrUlMOi^Av^LLi^r Av^l^JUiiOMA Y LriAv^ri Y lrlKl/L 

AARNVLLDNDRLVKIGDFGLAKAVPEGHEYYRV 

REDGDSPVFWYAPECLKEYKFYYASDVWSFGVT 

LYELLTHCDSSQSPPTKFLELIG1AQGQMTVLRLT 

ELLERGERLPRPDKCPCEV YHLMKNC WETEA SF 

RPTFENLEPILKTVHEKYQGQAPSVFSVC 


3533 


A 


182 


3465 


FRWLDFFRG SINSQFEFGRKKENMTSPAKFKJCDK 

EIIAEYDTQVKEIRAQLTEQMKCLDQQCELRVQL 

LQDLQDFFRKKAEIEMDYSRNLEKLAERFLAKT 

RSTKDQQFKKDQNVLSPVNCWNLLLNQVKRES 

RDHTTLSDIYLNNIIPRFVQVSEDSGRLFKKSKEV 

GQQLQDDLMKVLNELYSVMKTYHMYNADSISA 

QSKLKEAEKQEEKQIGKSVKQEDRQTPRSPDSTA 

NVRJEEKHVRRSSVKKIEKMKEKRQAKYTENKL 

KAIKARNE YLL A LE ATNAS VFK Y YIHDLSDLIDQ 

CCDLGYHASLNRALRTFLSAELNLEQSKHEGLD 

AIENAVENLDATSDKQRLMEMYNNVFCPPMKFE 

FQPHMGDMASQLCAQQPVQSELLQRCLQLQSRL 

STLKIENEEVKKTMEATLQTIQDIVTVEDFDVSD 

CFQYSNSMESVKSTVSETFMSKPSIAKRRANQQE 

TEQFYFTKMKEYLEGRNUTKLQAKHDLLQK'rL 

HSRHGLQHEGIFRVSGSQVEVNDIKNAFERGEDP 

LAGDQNDHDMDSIAGVLKLYFRGLEHPLFPKD1F 

HDLMACVTMDNLQERALHIRKVLLVLPKTTLII 

MRYLFAFLNHLSQFSEENMMDPYNLAICFGPSL 

MSVPEGlTOQVSCQAFIVNELIKTIIIQFIElSflFPSPRE 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D~Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, ENHistidine, 
I~I$oleucine, K=Lysine, L= Leucine, M=*Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LEGPVYSRGGSMEDYCDSPHGETTSVEDSTQDV 

TAEHHTSDDECEPIEA1AKFDYVGRTARELSFKK 

GASLLLYQRASDDWWEGRHNGIDGLIPHQYIVV 

QDTEDG V VERS SPKSEIE VISEPPEEK VT A R A G A S 

CPSGGHVADIYLANINKQRKRPESGSIRKTFRSDS 

HGLSSSLTDSSSPGVGASCRPSSQPLMSQSLPKEG 

Dni'r'Qicr'ur'C'i mqtcducci is xm i ncnniDVTAT 
PDlvCblSGHljraLNMaKHaaLl^ 

AGRSKSFDNHRPMDPEVIAQDIEATMNSALNELR 

ELERQSSVKHTPDVVLDTLEPLKTSPVVAPTSEPS 

SPLHTQLL1CDPEPAFQRSASTAGDIACAFRPVKS 

VKMAAPVKPPAT\RPKPTAVFPKTNATSPGVNSST 

SPQSTDKSCTV 


3534 


A 


1 


2640 


FRRFVCPASRRPAAGLRDAASSAPRGMASEGPRE 

PESEGIKLSADVKPFVPRFAGLNVAWLESSEACV 

FPSSAATYYPFVQEPPVTEQKIYTEDMAFGASTFP 

PQYLSSEITLHPYAYSPYTLDSTQNVYSVPGSQY 

LYNQPSCYRGFQTVKHRNENTCPLPQEMKALFK 

KKTYDEKKTYDQQKFDSERADGTISSEIKSARGS 

FIHLSIYAENSLKSDGYHKRTDRKSRIIAKNVSTS 

KPEFEFTTLDFPELQGAENNMSEIQKQPKWGPVH 

SVSTDISLLREVVKPAAVLSKGEIWKNNPNESV 

TANAATNSPSCTRELSWTPMGYWRQTLSTELS 

AAPKNVTSMTNLKTTASSADPKNVSIPSSEALSSD 

PSYNKEKHIIHPTQKSKASQGSDLEQNEASRKNK 

KKKEKSTSKYEVLTVQEPPRIEDAEEFPNLAVAS 

ERRDRIETPKFQSKQQPQDNFKNNVKKSQLPVQL 

DLGGMLTALEKKQHSQHAKQSSKPVWSVGAV 

PVLSKECASGERGRRMSQMKTPHNPLDSSAPLM 

KKGKQREIPKAKKPTSLKKIILKERQERKQRLQE 

NAVSPAFTSDDTQDGESGGDDQFPEQAELSGPEG 

MDELISTPSVEDKSEEPPGTELQRDTEASHLAPN 

HTTFPKIHSRRFRDYCSQMLSKEVDACVTDLLKE 

L\nRJFQDRMYQKDPVKAKTKRRLVLGLREVLKFI 

LKLKKL,KCVIISPNCEKIQSKGGLDDTLHTIIDYA 

CEQN1PFVFALNRKALGRSLNKAVPVSVVGIFSY 

DGAQDQFHKMVELTVAARQAYKTMLENVQQE 

LVGEPNSLRHLPAYPHRAPAALQKMAPQPAHCEK 

EEPHYIEI WKKHLEA YSGCTLELEESLEASTSQM 

MNLNL 


3535 


A 


1747 


983 


LFQFQVCRSVLSPRAAGCTWSLAPRSRGAAGSPR 
RYRGPQPQPAPPSALPNSRPSPVASGREMVVLSV 

DA CV/T\/TT I nrt'PTTTDI A r\/VT\rf Clival tJ'CXT"* T1S T^'Kf 

r Afc V 1 VlLLUlbu 111 PiAr VKDlLrPYlbbNVKEY 

LQTHWEEEECQQDVSLLRKQVNFADVVPAVRKW 

REAGMKVY1YSSGSVEAQKLLFGHSTEGDILELV 

DGHFDTKIGWKVESESYRKIADS1GCSTNNILFLT 

DVTREASAAEEADVHVAVVVRPGNAGLTODEK 

T YYS LITSFSEL YLPS ST 


3536 


A 


3 


1302 


GRPPTAPHTGRPPTANRGDPRLDLKRGCARLLTS 
IESRGRPAASAGLRRDRCALRRWPLRRAPLARAT 
KKKALrbr KKC ArKr RACr WSKARHQPGGLCL 
LLLLLCQFMEDRSAQAGNCWLRQAKNGRCQVL 
YKTELSKEECCSTGRLSTSWTEEDVNDN'iLFKW 
MIFNG GAPNC IPCKETCENVDCGPGKKC RMNKK 
NKPRCVCAPDCSNITWKGPVCGLDGKTYRNECA 
LLKARCICEQPELEVQYQGRCKKTCRDVFCPGSS 
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SEQ[D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D«Aspartic Acid, 
E=Glutamic Acid, F=Phenylalaninc, C=Glycinc, H-Histidine, 
l=Isolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIlne, Q=GIutamine, R=Argininc, S«Serinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X^Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










TCVWDQTNNAYCVTCNRICPEPASSEQYLCGND 
GVTYS\SACHLRKATCLLGRSIGLAYEGKCIKAK 
SCEDIQCTGGKKCLWDFKVGRGRCSLCDELCPD 
SKSDEPVCASDNATYASECAMKEAACSSGVLLE 
VKHSGSCNSISEDTEEEEEDEDQDYSFPISSILEW 


3537 


A 


285 


2123 


IGLFLQVAPLSVMAKSCPSVCRCDAGFIYCNDRF 

LTSIPTGIPEDATTLYLQNNQINNAGIPSDLKNLL 

KVERIYLYHNSLDEFPTNLPKYVKELHLQENNIR 

TITYDSLSKIPYLEELHLDDNSVSAVSIEEGAFRD 

SNYLRLLFLSRNHLSTIPWGLPRTIEELRLDDNRIS 

TISSPSLQGLTSLKRLVLDGNLLNNFIGLGDKVFF 

NLVNLTELSLVRNSLTAAPVNLPGTNLRKLYLQ 

DNHINRVPPNAFSYI.RQLYRLDMSNNNLSNLPQ 

GIFDDLDNITQLFLRNNPWYCGCKMKWVRDWL 

QSLPVKVNVRGLMCQAPEKVRGMAIKDLNAELF 

DCKDSGIVSTIQITTAIPNTVYPAQGQWPAPVTK 

QPDIKNPKLTKDHQTTGSPSRKT1TITVKSVTSDT1 

UT^U/T^I A I PMTA 1 PI QWI 1 C UQP A T7n^TTCTrVT 

rilo WJSX.ALJrlVl I AJUtvLl* WJLlSX«OnorAr*LjolltllI V 1 

GERSEYLVTALEPDSPYKVCMVPMETSNLYLFD 
ETPVCIETETAPLRMYNPTrrLNREQEKEPYKNP 
NLPLAAIIGGAVALVTIALLALVCWYVHRNGSLF 
SRNC A YSKGRRRKDD Y AE AGTKKDNS ILEIRETS 
FQMLPISNEPISKEEFVIHTIFPPNGMNLYKNNH 


3538 


A 


877 


6184 


WNVKPSLLVVQLFKFSDKEEHEQNDSISGKTGET 

GVEEMIATRKVEQDSKETVKLSHEDDHILEDAGS 

SDISSDAACTNPNKTENSLVGLPSCVDEVTECNL 

ELKDTMGIADKTENTLERNKIEPLGYCEDAESNR 

QL.ESTEFNKSNLEVVDTSTFGPESNILENAICDVP 

DQNSKQLNAIESTKIESHETANI.QDDRNSQSSSV 

SYLESKSVKSKHTKPVrHSKQNMTTDAPKKTVAA 

KYEVIHSKTKVNVKSVKRNTDVPESQQNFHRPV 

KVRKKQIDKEPKIQSCNSGVKSVKNQAHSVLKK 

TLQDQTLVQ1FKPLTHSLSDKSHAHPGCLKEPHH 

PAQTGHVSHSSQKQCHKPQQQAPAMKTNSHVK 

EELEHPGVEHFKEEDKLKLKKPEKNLQPRQRRSS 

KSFSLDEPPLFIPDNI ATIRREG SDHS SSFESKYM W 

TPSKQCGFCKKPHGNRFMVGCGRCDDWFHGDC 

VGLSLSQAQQMGEEDKEYVCVKCCAEEDKKTEI 

LDPDTLENQATVEFHSGDKTMECEKLGLSKHTT 

NBRTKYIDDTVKHKVKILKRESGEGRNSSDCRD 

NEIKKWQLAPLRKMGQPVLPRRSSEEKSEKJPKE 

STTVTCTGEKASKPGTHEKQEMKKKKV\EKGVL 

NVHPAASASKPSADQIRQSVRHSLKDILMKRLTD 

SNLKVPEEKAAKVATKIEKELFSFFRDTDAKYKN 

KYRSLMPNLKDPKNNfLFKKVLKGEVTPDHLIR 

MSPEELASKELAAWRRRENRHTIEMIEKEQREVE 

RRPITKITHKGEIEIESDAPMKEQEAA3V1EIQEPAA 

NKSLEKPEGSEKVRKEEVDSMSKDTTSQHRQHLF 

DLNCKICIGRMAPPVDDLSPKKVKVWGVARKH 

^HMFAF^IAnAI ^T^NII A ^FFFFFFKnF<sPK<3TF 

SPAPRPEMPGTVEVESTFLARLNFIWKGFINMPS 

VAKFVTKAYPVSGSPEYLTEDLPDSIQVGGRISPQ 

TVWDYVEKJKASGTKE1CVVRFTPVTEEDQ1SYT 

LLFAYFSSRKRYGVAAJWMKQVKDMYLIPLGA 

DKIPHPLVPFDGPGLELHRPNLLLGLIIRQKLKRQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, ^Phenylalanine, G=Gtycine, H=Hlstidine, 
I=lsoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=»Asparagine, P-Proline, Q=Glutamine, R^Arginine, S=Serine, 
T-Threonine, V=-Valine, W-Tryptophan, Y^Tyrosine, 
X=Un known, *«Stop cod on, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










HSACASTSHIAETPESAPPIALPPDKKSKIEVSTEE 

APEEENDFFNSFTTVLHKQRNKPQQNLQEDLPTA 

VEPLMEVTKQEPPKPLRFLPGVLIGWENQPTTLE 

LANXPLPVDDILQSLLGTTGQVYDQVAQSVMEQ 

NTVKEIPFLNEQTNSKIEKTDNVEVTDGENKE1K 

VKVDNISESTDKSAEEETSWGSSSISAGSLTSLSL 

RGKPPDVSTEAFLTNLSIQSKQEETVESKEKTLKR 

QLQEDQENNLQDNQTSNSSPCRSNVGKGNIDGN 

VSCSENLVANTARSPQFINLKRDPRQAAGRSQPV 

TTSESKDGDSCRNGEKHMLPGLSHNKEHLTEQIN 

VEEKLCSAEKNSCVQQSDNLKVAQNSPSVENIQT 

SQAEQ AKPLQEDILMQN1ETVHPFRRG S A V ATSH 

FEVGNTCPSEFPSKSITFTSRSTSPRTSTNFSPMRP 

QQPNLQHLKSSPPGFPFPGPPNFPPQSMFGFPPHL 

PPPLLPPPGFG\FA\QNPMVPWPPWVHLP\GQPQR 

MMGPLSQASRYIGPQNFYQVKDIRRPERRHSDP 

WGRQDQQQLDRPFNRGKGDRQRFYSDSHHLKR 

ERHEKEWEQESERHRRRDRSQDKDRDRKSREEG 

HKDKERARLSHG DRGTDGKASRDS RN VDKKPD 

KPKSEDYEKDKEREKSKHREGEKDRDRYHKDR 

DHTDRTKSKR 


3539 


A 


157 


1769 


GSWTVELSLJCPSASPSLKWVCLPGAAAVNKHRS 

GAGGLIRSLIQCTWAPAGPARRGGRG1EDFPYLF 

FQLTHCQQRICSVTQAGVQWCDHSSLQPQTPGL 

NQSSHLSLLSSRDYRMLSSFNEWFWQDRFWLPP 

NVTWTELEDRDGRVYPHPQDLLAALPLALVLLA 

MRLAFERFIGLPLSRWLGVRDQTRRQVKPNATL 

EKHFLTEGHRPICEPQLSLLAAQCGLTLQQTQRW 

FRRRRNQDRPQLTKKJ^CEASWRFLFYLSSFVGGL 

S VLYHES WL WAP VMC WDRYPNQLTL SCPAADS 

EA\SLYWWYLLELGFYLSLLIRLPFDVKRKGGGP 

SSIKPRPHYDPPSTA\DFKEQVIHHFVAVILMTFSY 

SANLLRIGSLVLLLHDSSDYLLEACKMVNYMQY 

QQVCDALFLIFSFVFFYTRLVLFPTQILYTTYYES1 

SNRGPFFGYYPFNGLLMLLQLLHVFWSCLILRML 

YSFMKKGQMEKDIRSDVEESDSSEEAAAAQEPL I 

QLKNGTAGGPRPAPTDGPRSRVAGRLTNRHTTA 

T 


3540 


A 


267 


1397 


SPAGYCHSGLLPGCSRSA/CADLAKHQELPGKKL 

LSEKKLKRYFVDYRRVLVCGGNGGAGASCFHSE 

PRKEFGGPDGGDGGNGGHVILRVDQQVKSLSSV 

LSRYQGFSGEDGGSKNCFGRSGAVLYIRVPVGTL 

VKEGGRWADLSCVGDEYIAALGGAGGKGNRF 

FLANNNRAPVTCTPGQPGQQRVLHLELKTVAHA 

GMVGFPNAGKSSLLRAISNARPAVASYPFTTLKP 

HVGI VHYEGHLQIAVADIPGIIRG AHQNRGLG SA 

FLRHffiRCRFLLFVVDLSQPEPWTQVDDLKYELE 

MYEKGLSARPHAIVANKIDLPEAQANLSQLRDH 

LGQEVrVLSALTGENLEQLLLHLKVLYDAYAEA 

ELGQGRQPLRW 


3541 


A 


1 


8008 


DTQVSETLKRFAGKVTTASVICERREILSELGKCV 

AGKDLPEGAVKGLCKLFCLTLHRYRDAASRRAL 

QAAIQQLAEAQPEATAKNLLHSLQSSGIGSKAGV 

PSKSSGSAALLALTWTCLLVRIVFPSRAKRQGDI 

WNKLVEVQCLLLLEVLGGSHKHAVDGAVKKLT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyl alanine, G=Glycine, H=Histidine, 
l=Iso!eucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=»Proline, Q^Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V-Valtne, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possibfe nucleotide insertion 








i 


KLWKENPGLVEQYLSAILSLEPNQNYAGMLGLL 

VQFCTSHKEMDVVSQHKSALLDFYMKNILMSK 

VKPPKYLLDSCAPLLRYLSHSEFKDLILPTTQKSL 

LRSPENV1ETISSLLASVTLDLSQYAMDIVKGLAG 

HLKSNSPRLMDEAVLALRNLARQCSDSSAMESL 

TKHLF A1LGGSEGKLT V V AQKMS VLSG1GS VSHH 

WSGPSSQVLNGIVAELFIPFLQQEVHEGTL VHA 

V S VL AL WCNRFTME VPKKLTE WFKKAFSLKTST 

SAVRHAYLQCMLASYRGDTLLQALDLLPLLIQT 

VEKAASQSTQVPTITEGVAAALLLLKLSVADSQA 

EAKLSSFWQLIVDEKKQVFTSEKFLVMASEDAL 

CTVLHVLTERLFLDHPHRLTGNKVQQYHRALVA 

VLLSRTWHVRRQAQQTVRKLLSSLGGFKLAHGL 

LEELKTVLSSHKVLPLEALVTDAGEVTEAGKAY 

VPPRVLQEALCVISGVPGLKGDVTOTEQLAQEM 

LITSHHPSLVAVQSGLWPALLARMKiDPEAFITRH 

LDQIIPRMTTQSPLNQSSMNAMGSLSVLSPDRVL 

PQLISTITA S VQNPA LRL VTREEFA IMQTPA GEL Y 

DKS1IQSAQQDSIKKANMKRENKAYSFKEQIIELE 

LKEEIKKKKGDCEEVQLTSKQKEMLQAQLDREA 

QVRRRLQELDGELEAALGLLDIILAKNPSGLTQYI 

PVL VDSFLPLLKSPLAAPRIKNPFLSLAAC VMPSR 

LKALGTLVSHVTLRLLKPECVLDKSWCQEELSV 

AVKRAVMLLHTHTITSRVGKGEPGAAPLSAPAFS 

LVFPFLKMVLTEMPHHSEEEEEWMAQILQILTVQ 

AQLRASPNTPPGRVDENGPELLPRVAMLRLLTW 

VIGTGSPRLQVLASDTLTTLCASSSGDDGCAFAE 

QEEVDVLLCALQSPCASVRETVLRGLMELHMVL 

PA PDTDEKNG LNLLRRL WV VKF DKEEE IRKL AE 

RLWSMMGLDLQPDLCSLLIDDVIYHEAAVRQAG 

AEALSQAVARYQRQAAEVMGRLMEIYQEKLYR 

PPPVLDALGRVISESPPDQWEARCGLALALNKLS 

QYLDSSQVKPLFQFFVPDALNDRHPDVRKCMLD 

AALATLNTHGKENVNSLLPVFEEFLKNAPNDAS 

YDAVRQSVVVLMGSLAKHLDKSDPKVKPIVAKL 

IAALSTPSQQVQESVASCLPPLVPAIKEDAGGMIQ 

RLMQQLLESDKYAERKGAAYGLAGLVKGLGILS 

LKQQEMMAALTDAIQDKKNFRRREGALFAFEM 

LCTMLGKLFEPYVVHVLPHLLtCFGDGNQYVRE 

AADDCAKAVMSNLSAHGVKLVLPSLLAALEEES 

WRTKAGS VELLG AMA YCAPKQLS SCLPNI VPKL 

TEVLTDSHVKVQKAGQQALRQIGSVIRNPEILAI 

APVLLDALTDPSRKTQKCLQTLLDTKFVHFIDAP 

SLALIMPIVQRAFQDRSTDTRKMAAQIIGNMYSL 

TDQKDLAPYLPSVTPGLKASLLDPVPEVRTVSAK 

ALGAMVKGMGESCFEDLLPWLMETLTYEQSSV 

DRSGAAQGL AEVMAGLG VEKLEKLMPEI V ATA S 

KVDIAPHVRDGYTMMFNYLPITFGDKFTPYVGPn 

PC1LKALADENEFVRDTALRAGQRVISMYAETAI 

ALLLr^L^KlKjLrUiJL vVKJKr VC^LLGDLLFHISG 

VTGKMTTETASEDDNFGTAQSNKAITTALGVERR 

NRVLAGLYMGRSDTQLVVRQASLHVWKIVVSN 

TPRTLREELPTLFGLLLGFLASTCADKRTIAARTL | 

GDLVRKLGEKILPEIIPILEEGLRSQKSDERQGVCI 

GLSEIMKSTSRDAVLYFSESLVPTARKALCDPLE 
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SEQ 11> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GJutamic Acid, ^Phenylalanine, G=Glyciue, H=Histidine, 
I=4so leucine, K=Lysine, L*=Leucine, M=Methionine, 
N-Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-Threoninc, V^Valine, W«Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
^possible nucleotide insertion 










EVREAAAFCTFEQLHSTIGHQALEDILPFLLKQLD 

DEEVSEFALDGLKQVMA1KSRVVLPYLVPKLTTP 

PVNTRVLAFLSSVAGDALTRHLGVILPAVMLAL 

KEKLGTPDEQLEMANCQAVILSVEDDTGHRTITE 

DLLEATRSPEVGMRQAAADLN1YCSRSKADYTS 

HLRSLVSGLIRLFNDSSPVVLEESWDALNA1TKK 

LDAGNQLALDEELHKEIRLIGNESKGEHVPGFCLP 

KXGVTSILPVLREGVLTGSPEQKEE AAKALGL VI 

RLTSADALRPSWSITGPLIRILGDRFSWNVKAAL 

LETLSLLLAKVGIALKPFLPQLQTTFTKALQDSNR 

GVRLKAADALGKLISIHIKVDPLFTELLNGIRAME 

DPG VRDTMLQ ALRF VIQG AG AKVD A VIRKNI V S 

LLLSMLGHDEDNTRISSAGCLGELCAFLTEEELS 

AVLQQCLLADVSGIDWMVRHGRSLALSVAVNV 

APGRLCAGRYSSDVQEMILSSATADRIPIAVSGV 

RGMGr^MRHHIETGGGQLPAKLSSLFVKCLQNP 

S SDIRLV AEKMTWWANKDPLPPLDPQA 1KPILKA 

LLDNTKDKNTVVRAYSDQAIVNLLKMRQGEEVF 

QSLSK1LDVASLEVLNEVNRRSLKKLASQADSTE 

QVDDTILT 


3542 


A 


62 


1130 


PWNPQDFPGNRGLMG\QKGEIGPP\GQQGKKGAP 

GMP\GLMGSNGSPGQPGTPGSKGSKGEPGIQGMP 

GASGLKGEPGATGSPGEPGYMGLPGIQGKKGDK 

GNQGEKGIQGQKGENGRQGIPGQQGIQGKHGAK 

GERGEKGEPGVRGAIGSKGESGVDGLMGPAGPK 

GQPGDPGPQGPPGLDGKPGREFSEQFERQVCTDV 

IRAQLPVLLQSGRIRNCDHCLSQHGSPGIPGPPGPI 

GPEGPRGLPGLPGRDGVPGLVGVPGRPGVRGLK 

GLPGRNGEKGSQGFGYPGEQGPPGPPGPEGPPGI 

SKEGPPGDPGLPGKDGDHGKPGIQGQPGPPGICD 

PSLCFSV1ARRDPFRKGPNY 


3543 


A 


654 


194 


PARSLEKMKASVVLSLLGYLVVPSGAYILGRCTV 

AKKLHDGGLDYFERYSLENWVCLAYFESKFNPS\ 

AIYENTREGYTGFGLFQMRGSDWCGDHGRNRC 

HMSCSALLNPNLEKTIKCAKTrVKGKEGMGAWP 

TWSRYCQYSDTLARWLDGCKL 


3544 


A 


2 


1074 


S CRL A AGRLAQ WLXRASRSGMLRAG WLRG AAA 

LALLLAARVVAAFEPITVGLAIGAASAITGYLSY 

NDIYCRFAECCREERPLNASALKLDLEEKLFGQH 

LATEVRFKALTGFRNNKNPKKPLTLSLHGWAGT 

GKNFVSQMGAENLHPKGLKSNFVHLFVSTLHFP 

HEQKJ^XYQDQLQKWIRGNVSACANSVFIFDEM 

DKL\HPGIIE\A1KPFLDYYEHVERVSYR\KAIFIFLS 

NAGGDLITKTALDFWRAGRKREDIQLKDLEPVL 

SVGVT?WKHSGLWHSGLIDKNLIDYF1PFLPLEYR 

HVmCVRAEMRARGSAIDEDlVTRVAEEMTFFP\ 

RDEKIYSDKGCKTVQSRLDFH 


3545 


A 


3 


273 


SAQGRSWGRFYRQ1KRHPGIIPMIGLICLGMGSA 
AL YLLRLALRSPDV W* S WDRKNNPEP WNRLSPN 
DQYKFLAVSTDYKJKLKXDRPDF 


3546 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLVVVLLWEAGAVPA 
PKVPIKMQVKHWPSEQDPEKAWGARWEPPEK 
DDQLVVLFPVQKPKLLTTEEKPRGQGRGPILPGT 
Kj\WN1ETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRLWVMPNHQVLLGPEEDQDHIYHPQ*GSR 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=>GIutamic Acid, F=Phenylalanine, G=Glycine, H»Histidine, 
I=Isolcucine, K=Lysine, l/=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=C!utaminc, R=Arginine, S=Serine, 
T=Threoni n c, V=Va line, W=Tryptophan, Y=Tyrosi ne, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GHHCPRPVPRPRLLGLGPSLPCPS 


3547 


A 


23 


591 


ALSTETRTPDMRRLLL VTSL VVVLL WE AG A VP A 
PKVPIKMQVKHWPSEQDPEKAWGARVVEPPEK 
DDQLVVLFPVQKPKLLTTEEKPRGQGRGPILPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRLWVMPNHQVLLGPEEDQDH1YHPQ*GSR 
GHHCPRPVPRPRLLGLGPSLPCPS 


3548 


A 


3 


1641 


TWLPSVPAEEVQQPEMAAVLNAERLEVSVDGLT 

LSPDPEERPGAEGAPLAAATAATALATWIRSRPG 

RLRGTARSPGRRAAGGAAEEARRLEQRWGFGLE 

ELYGLALRFFKEKDGKAFHPTYEEKLKLVALHK 

QVLMGPYNPDTCPEVGFFDVLGNDRRREWAAL 

GNMSKEDAMVEFVKLLNRCCHLFSTYVASHKIE 

KEEQEKKRKEEEERRRREEEERERLQKEEEKRRR 

EEEERLRREEEERRRIEEERLRLEQQKQQIMAAL 

NSQTAVQFQQYAAQQYPGNYEQQQILIRQLQEQ 

HYQQYMQQLYQVQLAQQQAALQKQQEVWAC 

SSLPTSSKVECNCTQVI+CQFNRQAKTHTDSSEKE 

LEPEAAEEALENGPKESLPVIAAPSMWTRPQIKD 

FKEKJQQDADSVITVGRGEVVTVRVPTHEEGSYL 

FWEFATDNYDIGFGVYFEWTDSF^NTAVSVHVSE 

S SDDDEEEEEN IGCEEKAKKN ANKPLLDEIVP V Y 

KRDCHEEVYAGSHQYPGRGVYLLKFDNSYSL W 

RSKSVYYRVYYTR 


3549 


A 


1837 


3593 


PAVLVLEPASQSRKQQNTASATAQHWSAQIHKE 

SFLAPVFTKDEQKHRRPYEFEVERDAKARGLEQF 

SATHGHTPULNGWHGESAMDLSCSSEGSPGATS 

PFPVSASTPKIGAISSLQGALGMDLSGILQAGLJHP 

VTGQIVNGSLRRDDAATRRRRGRRKHVEGGMD 

LIFLKEQTLQAG1LEVHEDPGQATLSTTHPEGPGP 

ATSAPEPATAASSQAEKSIPSKSLLDWLRQQADY 

SLEVPGFGANFSDKPKQRRPRCKEPGKLDVSSLS 

GEERVPAIPKEPGLRGFLPENKFNHTLAEPELRDT 

GPRRRGRRPRSELLKAPSIVADSPSGMGPLFMNG 

LIAGMDLVGLQNMRNMPGIPLTGLVGFPAGFAT 

MPTGEEVKSTLSMLPN4MLPGMAAVPQMFGVGG 

LLSPPMATTCTSTAPASLSSTTKSGTAVTEKTAE 

DKPSSHDVKTDTLAEDKPGPGPFSDQSEPAITTSS 

PVAFNPFLIPGVSPGLIYPSMFLSPGMGMALPAM 

QQARHSEIVGLESQKEJKKKKTKGDNPNSHPEPA 

PSCEREPSGDENCAEPSAPLPAEREHGAQAGEGA 

LKDSNNDTN 


3550 


A 


287 


39 


QLNLNKL\TSQKHRDFVAESVGEKPVGSLAGIGE 
\0S4DKKLEEGCFDKAYVVLGQFLVLKKDEDLF*E 
WLRDTGGARTRGSRE 


3551 


A 


21 


3925 


GDLLEVGLPPGLEFPRGICLRGLRRTMSLDFGSV 

ALPVQNEDEEYDEEDYEREKELQQLLTDLPHDM 

LDDDLSSPELQYSDCSEDGTDGQPHHPEQLEMS 

WNEQMLPKSQSVNGPSCQGLEPYNKVTYKPYQS 

bAQNNObrAQhirGSDTFEGLQQQFLGANENSAE 

bMQHQLQ\nLNKAKERQLEM.IEKLNESERQIRY 

LNHQLV1TKDEKDGLTLSLRESQKLFQNGKERE1Q 

LEAQIK^LETQIQALKVNEEQMIXKSRTTEIVIALE 

SLKQQLVDLHHSESLQRAl^QmSIVMGLTKKY 

EEQ^SLQKl^DATVTALKEQEDICSRLKi^HVK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelne, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histldlne, 
I=IsoIencine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=TJnknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










QLERNQEAIKLEKTEIINKLTRSLEESQKQCAHLL 

QSGSVQEVAQLQFQLQQAQKLAHAMSANMNKA 

LQEELTELKDEISLYESAAKLG1HPSDSEGELNTEL 

TESYVDLGIKKVNWKKSKVTSIVQEEDPNEELSK 

DErTLKLKAEVQRLLGSNSMKRHLVSQLQNDLK 

DCHKKIEDLHQVKKDEKS1EVETKTDTSEKPKNQ 

LWPESSTSDVVRDD1LLLKNEIQVLQQQNQELKE 

TEGKLRNTNQDLCNQMRQMVQDFDHDKQEAV 

DRCERTYQQHHEAMKTQIRESLLAKHALEKQQL 

FEAYERTHLQLRSELDKLNKEVTAVQECYLEVC 

REKDNLELTLRKTTEKEQQTQEKEKEKLIQQLEK 

EWQSKLDQT1KAMKKKTLDCGSQTDQVTTSDVI 

SKKEMAIMIEEQKCTIQQNLEQEKDIAIKGAMKK 

LEIELELKHCENITKQVEIAVQNAHQRWLGELPE 

LAEYQALVKAEQKKWEEQrIEVSVNKRISFAVSE 

AKEKWKSELENMRKNILPGKELEEKIHSLQKELE 

LKJ^EWVVIRAELAKARSEWNKEKQEEIHRIQE 

QNEQDYRQFLDDHRNKINEVLAAAKEDFMKQK 

TELLLQKETELQTCLDQSRREWTMQEAKRIQLEI 

YQYEEDILTVLGVLLSDTQKEHISDSEDKQLLEr 

MSTCSSKWMSVQYFEKLKGCIQKAFQDTLPLLV 

ENADPEWKKRNMAELSKDSASQGTGQGDPGPA 

AGHHAQPLALQATEAEADKKKVLE1KDLCCGHC 

FQELEKAKQECQDLKGKJ^bKCCRr^ 

AVVEKIGEENNKVVEELIEENNDMKNKLEELQT 

LCKTPPRSLSAGA1ENACLPCSGGALEELRGQYIK 

A VKKDCCDMLRYIQESKERA AEMVICAE VL* ERQ 

b 1 AKJsJVLKJv Y Y LlCL^l^ll^l^UUOi^OAtlsJsJMjNA 

ASICLATMAKLLETPISSKSQSKTTQSGMSK 


3552 


A 


771 


375 


ARTRQTSGQAREPEKESPAPGGGGLAEIRSRQQL 
SQTSRIPPLAKDQAVEAMFPPARGKELLSFEDVA 
MYFTREEWGHLNWGQKDLYRDVMLENYKNMV 
LL V YFQFDA AJPLC* TSLAHSS WLQL YFRL YF 


3553 


A 


76 


72 


PGVRGVEAPGGVAPGRNAMRRGERRDAGGPRP 

ESPVPAGRASLEEPPDGPSAGQATGPGEGRRSTE 

SEVYDDGTNTFFWRAHTLTVLFILTCTLGYVTLL 

EETPQDTAYNTKRGIVASILVFLCFGVTQAKDGP 

FSRPHPAYWRFWLCVSVVYELFLIFILFQTVQDG 

RQFLKYVDPKLGVPLPERDYGGNCLIYDPDNET 

DPFHMWDKLDGFVPAHFLGWYLKTLMIRDWW 

MCMnSVMFEFLEYSLEHQLPNFSECWWDHWIM 

DVLVCNGLG1YCGMKTLEWLSLKTYKWQGLWN 

IPTYKGKMKRIAFQFTPYSWVRFEWKPASSLRR 

"VI/T A W/^/^TTT \/CT T A CI MTCVT I/ - C\/T \I/TVyTDT>CXJVT 1/ 

WLA VUullLVrLLAilLlN Ir YJLKr VLWMJrrririYL V 

LLRLVFFVNVGGVAMREIYDFMDDPKPHKKLGP 

QAWLVAAITATELL1VVKYDPHTLTLSLPFYISQC 

WTLGSVLALTWTVWRFFLRDITLRYKETRWQK 

WQNKDDQGSTVGNGDQHPLGLDEDLLGPGVAE 

GBGAPTPN*PRGPAPRPLPSAPRAVCGASSRR 


3554 


A 

A 


z 


1 1 HA 


TTFMhPC AT DCDCJ ATQ U/QFmPlV/TQP P AT PPT POF?r»P 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVKNRFELINIDDLEDDPWNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

VPSEQSHASGKLPJCKKKKQKNKKSSTGEASENG 

LEDroRILERIEDSTGLNRPGPAPLSSRKrlVLYVE 



381 



WO 01/57190 



PCT/US01/04098 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G-Glycine, H=Histidine, 
I=Isolcucine, K^Lysine, Lr=Leucinc, M=Methionine, 
N-Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Un known, *=Stop codon, /=possib!e nucleotide deletion, 
\=possiblc nucleotide insertion 










HRHLNPDTELKRYFGARAELGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNTVVLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA*GEGEWD 


3555 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINIDDLEDDPVVNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

VPSEQSHASGKLRKKKKKQKNKKSSTGEASENG 

LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 

HRHLNPDTELKRYFGARAELGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIVVLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNEHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNT1ALFFRS 

LLP>TYTMEGERPEEGVAGGLhfRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA * GEGE WD 


3556 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFAT1WLAATRGSRL 

VKREYLR\H>T^\nECTCEEIL>rYVLVRVQPPQPGLP 

RPRFSLYLSAQLQIGVERVYSQQCQYLVEDIQHIL 

ERLHRAQLQIRIDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 

RVEEIPPEVPTEPREPERIPVTVLPPEAIT1LEAEPIR 

MLEDEGERELPEVSRRELDLLIAEEEEAILLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDICETQI 

SPEKFQEQLQTRAHCWECPMVQPPERTIRGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

I? TCr 17 A A CDT3VCDTCT IDIiCCD \\f A wmT:\rE A TIT? A Tt A 

bl a Lb A AbbbKa KIoLlr PbbK W A W r b V b APb AP A 
LPWPELPEVPMEMPLVLPPELELLSLEAVHRAV 
ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 
LSAQQILHVKQEKPYGRLLIQPGPRFH 


3557 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATTWLAATRGSRL 
VKJIEYLRVNVVKTCEEILNYVLVRVQPPQPGLP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequeuce 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E>=Glutamic Acid, F=Phcnylalaninc, G=GIycine, H^Histidine, 
I=Isoleucine, K=Lysine, L=Leocine, M=M ethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIRID^IETELPSLLLPNHLAM^^ETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 

RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEPIR 

MLEIEGERELPEVSRRELDLLIAEEEEAILLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETQI 

SPEKFQEQLQTRAHCWECPMVQPPERTIRGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 

LPVVPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQILHVKQEKPYGRLL1QPGPRFH 


3558 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVIKE1EDFDSLEALRLEGNTVGVEA 

ARVIAKAL* KKSELKRCHWSDMFTGRLRTEIPP A 

LISLGEGL1TAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMG1GGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPG1TALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

VINFG DCLVRSKGA VAI AD AIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQQRG 

QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKVVSA 

FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 

LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 

SCSFARHSLLQTLYKV ! 


3559 


A 


489 


2360 


IRPRPRGRRRALDSPNA AAPP V YVCRSPGEPTS L 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVIKEIEDFDSLEALRLEGNTVGVEA 

ARVIAKAL*KJKSELKRCrIWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKS SACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELMLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQQRG 

QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKVVSA 

FT KVSSVFrCnFATVRA/fAVOriAVnAT MOV A TTMQ 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 
LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 
SCSFARHSLLQTLYKV 


3560 


A 


2 


1198 


FVRELPRPRPGAATAAIMVSVINTVDTSHEDMIH 
DAQMDYYGTRLATCSSDRSVKIFDVRNGGQILIA 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D«=Aspartic Acid, 
E=Glutamic Acid, F-Phcny lata nine, G=Glycinc, H=Histidine, 
I=Isoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q^Glutamine, R=Arginine, S=Serinc, 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DLRGHEGPVWQVAWAHPMYGN1LASCSYDRKV 

IIWREENGTWEKSHEHAGHDSSVNSVCWAPHDY 

GLILACGSSDGAISLLTYTGEGQWEVKKINNAHT 

IGCNAVSWAPAVVPGSL1DHPSGQKPNYIKRFAS 

GGCDNLIKLWKEEEDGQWICEEQKLEAIISDWYR 

DVAWAPSIGLPTSTLASCSQDGRVFIWTCDDASS 

NTWSPKLLHKFNDVVWHVSWSITANILAVSGGD 

NKVTLWKESVDGQWVCISDVNKGQGSVSASVT 

EGQQNEQ*QDRWGLAPHPPAPGLPLPGPTNQTT 

GKSPQLQQDYFPRRSYRCSHRLIICLNVIGDAL 


3561 


A 


540 


86 


WRVKEMTSTLPKALGRKTASRSHTTLQGGSCCP 
VLWTAKLRCRKLRFPLPPPPPSSSAWPWQGWGI 
RGEQEAEGPLGETGPPVGPELSGLRQWRKLIKGR 
YGEWRGSGQKTGQPS *TTMQGGETEENRTETTT 
GNKQRESEAPWVRHTYIT 


3562 


A 


1920 


242 


PMMAMPFFERPKSSIQRPSPVLVLSQNTKRESGR 

KVQSGNINAAKTIADI1RTCLGPKSMMKMLLDP 

MGGIVMTNDGNAILREIQVQHPAAKSMIEISRTQ 

DEEVGDGTTSVIILAGEMLSVAEHFLEQQMHPTV 

VISAYRKALDDMISTLKKISIPVDISDSDiVfMLNIIN 

SS1TTKAISRWSSLACNIALDAVKMVQFEENGRK 

EIDIKKYARVEKJPGGIEEDSCVLRGVMTNKDVTH 

PRMRRYIKNPRi VLLDS SLE YKKGESQTD IE1TRE 

EDFTRILQMEEEYIQQLCEDIIQLKPDWITEKGIS 

DLAQHYLMRANITAIRRVRKTDNNRIARACGARI 

VSRPEELREDDVGTGAGLLEIKK1GDEYFTFITDC 

KDPKACTILLRGASKEILSEVERNFQDAMQVCRN 

VLLDPQLVPGGGASEMAVAHALTEKSKAMTGV 

EQWPYRAVAQALEVIPRTLIQNCGASTIRLLTSLR 

AKHTQENCETWGVNGETGTLVDMKELGIWEPL 

AVKLQTYKTAVETAVLLLRIDDIVSGHKKKGDD 

QSRQGGAPDAGQE 


3563 


A 


1571 


560 


GPSLLGTRGTPNPARTLQ1FFLIIGRRLTGRMAAV 

DDLQFEEFGNAATSLTANPDATTVNTEDPGETPK 

HQPG SPRG SGREEDDELLGNDDSDKTELLAGQK 

KSSPFWTFEYYQTFFDVDTYQVFDRIKGSLLP1PG 

K^FVRLYIRSNPDLYGPFWICATLVFAIAISGNLS 

NFLIHLGEKTYH Y VPEFRK VS 1AATII YA Y A WL VP 

LALWGFLMWRNSKVMNIVSYSFLEIVCVYGYSL 

FIYIPTAILWIIPHKAVRWILVMIALGISGSLLAMT 

FWPAVRED>niRVALATIVTIVLLHMLLSVGCLA 

YFFDAPEMDHLPTTTATPNQTVAAAKSS j 


3564 


A 


1 


328 


NSRVDDFVAHLQRPLLGPASCLGELRPAMTAHSF 
ALPGIIFTTFWGLVGIAGPWFVPKGPNRGVinML 
VATAVCCYLFWLIAILAQLNPLFGPQLKNETIWY 
VRFLWE 


3565 


A 


2 


1081 


FVTDFPARSMAATSLMSALAARLLQPAHSCSLRL 

RPFHLAA VRNEA V VISGRKLAQQIKQE VRQE VEE 

AVVASGNKRPHLSVILVGENPASHSYVLNKTRAA 

AVVGINSETIMKJPASISEEELLNLINK1,NNDDNVD 

GLLVQLPLPEHIDERRICNAVSPDKDVDGFHVIN 

VGRMCLDQYSMLPATPWGVWEIIKRTGIPTLGK 

KVYVAGRSKNVGMPIAMLLHTDGAHERPGGDA 

WTISHRYTPKEQLKKHTILADIVISAAGIPNLITA 

DMIKEGAAVIDVGINRVHDPVTAKPKLVGDVDF 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

rnrrpcnnnrl mo 

till I v3|JUllUIIJg 

to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 

in Istct urninn 

acid residue of 

peptide 

sequence 


Amino acid sequence (A=Alaninc C=Cystcine, D=Aspartic Acid, 
E=Glu ramie Acid, F=PhenylaJanine, G=Glycinc, H-Histidine, 
I=IsoIeuclne, K=Lysine, L=Leuclne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S-Serine, 
i i urcuiiiiiCf ▼ — Tdiiiic^ tt l rypiupimii) i lyrosinCj 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EGVRQKAGYITPVPGGVGPMTVAMLMKNTIIAA 
KKVLRLEEREVLKSKELGVATN 


3566 


A 


3 


1130 


SCRRGRQQQRRNVSLSSQFAHTMAAPAQQTTQP 

GGGKRKGKAQYVLAKRARRCDAGOPRQLEPGL 

QGILITCNMNERKCVEEAYSLLNEYGDDMYGPE 

KFTDKDQQPSGSEGEDDDAEAALKKEVGDIKAS 

TEMRLRRFQSVESGANNVVFIRTLGIEPEKLVHHI 

LQDMYKTKXKKTRVILRMLP1SGTCICAFLEDMK 

KYAETFLEP WFKAPNKG TFQ 1VYKSRNNSHVNR 

EEVIRELAGIVCTLNSENKVDLTNPQYTWVEIIK 

AVCCLSVVKDYMLFRKYNLQEVVKSPKDPSQLN 

SKQGNGKEAKLESADKSDQNNTAEGKNNQQVP 

ENTEELGQTKPTSNPQVVNEGGAKPELASQATE 

GSKSNENDFS 


3567 


A 


248 


3498 


GKKDSSPWTCPFHPPLQLFFVIRNTRQLGDFHLA 

KIKVRNYWTADGDLDTGAKNVKLYVNRNLIFNG 

KLDKGDREAPA DHSIL VDQKNEK SEQLEEAMNA 

HSEESKGTHEMAGASGDKELGLGCSPPAETLAD 

AKLSSQGNVSGKRKNSTNCRKDSLSQLEEYLRLS 

AVPTSMGDMPSAPATSPPVKCPPVHEEPSLIQQL 

ENLMGRKICEPPGKTPS WLQPSPTGKDRKQGGR 

KPKPLWLSPEKPLAWKGRLPSDDVIGEGPGETEA 

RDKGLRHEPGWGTSRSVNTKERPQRATTKVHSD 

DSDIFNQPPNRERP A SGRRGSRKD A G S S SHGDDQ 

PASREDTWSSRTPSRSRWRSEQEHTLHESWSSLS 

AFDRSHRGRISNTELPGDILDELLQQKSSRHSDLP 

PSKKGEQPGLSRGQDGYSGETDAGGDFKIPVLPY 

GQRLVIDIKSTWGDRHYVGLNGIEIFSSKGEPVQI 

SNIKADPPDINILPAYGKDPRVVTNLIDGVNRTQ 

DDMHVWLAPFTRGRSHSITIDFTHPCHVALIRIW 

NYNKSRIHSFRGVKDITMLLDTQCIFEGEIAKASG 

TLAGAPEHFGDTILFTTDDD1LEA1FYSDEMFDLD 

VGSLDSLQDEEAMRRPSTADGEGDERPFTQAGL 

GADERIPELELPSSSPVPQVTTPEPG1YHGICLQLN 

FTASWGDLHYLGLTGLEWGKEGQALPMLHQIS 

ASPRDLNELPEYSDDSRTLDKLIDGTNITMEDEH 

MWLIPFSPGLDHVVT1RLDRAESIAGLRFWNYNK 

SPEDTYRGAKIVHVSLDGLCVSPPEGFLIRKGPG 

NCHFDFAQEILFVDYLRAQLLPQPARRLDMRSLE 

C A SMD YE APLMPCGF1FQFQLL TS WGDP YYIGL T 

GLELYDERGEKIPLSENNIAAFPDSVNSLEGVGG 

DVRTPDKLIDQVNDTSDGRHMWLAPILPGLVNR 

VYVIFDLPTTVSMIKLWNYAKTPHRGVKEFGLL 

VDDLLVYNGILAMVSHLVGGILPTCEPTVPYHTI 

LFreDRDIRHQEKHTTISNQAEDQDVQMMNENQ 

UTNAKRKQSVVDPALRPKTCISEKETRRRRC 


3568 


A 


50 


1724 


AQGGTLSAASRFCRGGLLGPWLHPASEMAATLD 
LKSKEEKDAELDKRIEALRRKNEALIRRYQEIEE 
DRKKAELEGVAVTAPRKGRSVEKENVAVESEKN 
LGPSRRSPGTPRPPG A SKGGRTPPQQGGRAGMG 
RASRSWEGSPGEQPRGGGAGGRGRRGRGRGSPH 
LSG AGDTSI SDRKSKEWEERRRQNIEKMNEEME 
KIAEYERNQREGVLEPNPVRNFLDDPRRRSGPLE 
ESERDRREESRRHGRN WGGPDFERVRCGLEHER 
QGRRAGLGSAGDMTLSMTGRERSEYLRWKQER 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, ("^Glycine, H=Histtdine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=posstble nucleotide deletion, 
\=possibIe nucleotide insertion 










EKIDQERLQRHRKPTGQWRREWDAEKTDGMFK 
DGPVPAHEPSHRYDDQAWARPPKPPTFGEFLSQ 

UV A rj a cot) DDDFCODDn a v a a t>t> a vcnLmnn H7T? 

TKEGAASPAPETPQPTSPETSPKETPMQPPEIPAP 

AHRPPEDEGEENEGEEDEEWEDISEDEEEEEIEVE 

EGDEEEPAQDHQAPEAAPTGIPCSEQAHGVPFSP 

EEPLLEPQAPGTPSSPFSPPSGHQPVSDWGEEVEL 

NSPRTTHLAGALSPGEAWPFESV 


3569 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

^ULHUAJUt 4 KlJJLoiKb VKL VKJJKJJ 1 DKr ivGr C Y VE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3570 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 
GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 
RSP WFLSERRRQMADFDT YDDRA YSS FGGG RG S 
RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 
QGDIDAIFKDLS IRS VRL VRDKDTDKFKG FCYVE 
FDEVDSLKE ALTYDGALLGDRSLR VD1 A EGRKQ 
DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 
RTGPPMGSRFRDGPPLRG SNMDFREPTEE ERAQR 
PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 
VQKEQE 


3571 


A 


28 


131 


RHFFGNLCAMRAKWRKKRMRRLKK^ 
RSK 


3572 


A 


3 


1202 


QSEPHRKVRVDPPVRDRPPPHPPPLLVQRALPGQ 

GQAEGSDGADGAKRRAMAHQTGEHLATEELKEFF 

AKARAGSVRLIKWIEDEQLVLGASQEPVGRWD 

QDYDRAVLPLLDAQQPCYLLYRLDSQNAQGFE 

WLFLAWSPDNSPVRLKMLYAATRATVICKEFGG 

GHIKDELFGTVKDDLSFAGYQKHLSSCAAPAPLT 

C A T7T?T7T r^/^n>TXTT7\/T^TT?TC\/T20l r lJ/^ , TT /~\/^T A T7T1T f~\ 

^AiiKtiLyi^lKiiNtl VK I c,lb VbaivriQ 1 LQOLAr JrLQ 
PEAQRALQQLKQKMVNYIQMKLDLERETIELVH 
TEPTDVAQLPSRVPRDAARYHFFLYKHTHEGDP 
LESVVFIYSMPGYKCSIKERMLYSSCKSRLLDSV 
EQDFHLEIAKKBBIGDGAELTAEFLYDEVHPKQH 
AFKQ AFAKPKGPGGKRGHKRL I RGPGENG DDS 


3573 


A 


49 


1869 


PHCEPNPGAGAMVLLHVLFEHAVGYALLALKEV 

EEISLLQPQVEESVLNLGKFHSIVRLVAFCPFASS 

QVALENANAVSEGVVHEDLRLLLETHLPSKKKK 

VLLGVGDPKIGAAIQEELGYNCQTGGVIAEILRG 

VRLHFHNLVKGLTDLSACKAQLGLGHSYSRAKV 

KFKVNRVDNMI1QSISLLDQLDKDINTFSMRVRE 

WYGYHFPELVKIINDNATYCRLAQFIGN RRELNE 

DL1NIESFSSRWSLSEYRQSLHTYLRSKMSQVAP 
SLSALIGEAVGARLIAHAGSLTNLAKYPASTVQEL 
GAEKALFRALKTRGNTPKYGLIFHSTFIGRAAAK 
NKGRISRYLANKCSIASRIDCFSEVPTSVFGEKLR 
EQVEERLSFYETGEIPRKNLDVMKEAMVQAEAE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«»Alanine C«=Cysteine, D=A$partic Acid, 
E=Glutamic Acid, F=Phenyl alanine, G=G1ycine, JHNHistidine, 
I-Isoleucinc, K=Lysinc, L=Leucinc, M=Mcthionine, 
N=Asparagine, P=Proline, Q-GIutamine, R=Arginine, S=Serinc, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










EAAAEITRKLEKQEKKRLKKEKXRLAALALASS j 

ENSSSTPEECEETSEKPKKKKKQKPQEVPQENGM 

EDPSISFSKPKKKKSFSKEELMSSDLEETAGSTS1P 

KRKKSTPKEETWDPEEAGHRSRSKKKRKFSKEE 

PVSSGPEEAVGKSSSKKKKKFIIKASQED 


3574 


A 


284 


2032 


CGNERTARLWVQPWSTMPQASEHRLGRTREPP 

VNIQPRVGSKLPFAPRARSKERRNPASGPNPMLR 

PLPPRPGLPDERLKKLELGRGRTSGPRPRGPLRA 

DHGVPLPG SPPPTVALPLPSRTNL ARSKSVSSGDL 

RPMGIALGGHRGTGELGAALSRLALRPEPPTLRR 

STSLRRLGGFPGPPTLFSIRTEPPASHGSFHMISAR 

SSEPFYSDDKMAHHTLLLGSGHVGLRNLGNTCF 

LNAVLQCLSSTRPLRDFCLRRDFRQEVPGGGRA 

QELTEAFADVIGALWHPDSCEAVNPTRFRAVFQ 

KYVPSFSGYSQQDAQEFLKLLMERLHLEINRRGR 

RAPPJL ANGP VP SPPRRGGALLEEPELSDDDRANL 

MWKRYLEREDSKJVDLFVGQLKSCLKCQACGY 

RSn^FEVFCDLSLPIPKKGFAGGKVSLRDCFNLFT 

KEEELESENAPVCDRCRQKTRSTKKLTVQRPPRI 

LVLHLNRFSASRGSIKKSSVGVDFPLQRLSLGDF 

ASDKAGSPVYQLYALCNHSGSVHYGHYTALCR 

CQTGWHVYNDSRVSPVSENQVASSEGYVLFYQL 

MQEPPRCL 


3575 


A 


1 


2408 


RELD SL ADLPERIKPP Y ANGLSTSHLRS S S VED VK 

LIISEGRPTIEVRRCSMPSVICEHTKQFQT1SEESN ' 

QGSLLTVPGDTSPSPIO'EWSNVPERDLSNVSNIH 

SSFATSPTGASNSKYVSADRNLIKNTAPVNTVMD 

SPVHLEPSSQVGVIQNKSWEMPVDRLETLSTRDF 

ICPNSNIPDQESSLQSFCNSENKVLKENADFLSLR 

QTELPGNSCAQDPASFMPPQQPCSFPSQSLSDAES 

TSKHMSLSYVANQEPGILQQKNAVQ11SSALDTD 

NESTKDTENTFVLGDVQKTDAFVPVYSDSTIQEA 

SPNFEKAYTLPVLPSEKDFNGSDASTQLNTHYAF 

SKLTYKSSSGHEVENSTTDTQVISHEKENKLESL 

VLTHLSRCDSDLCEMNAGMPKGNLNEQDPKHC 

PESEKCLLSIEDEESQQSILSSLENHSQQSTQPEM 

HKYGQLVKVELEENAEDDKTENQ1PQRMTRNK 

ANTMANQSKQILASCTLLSEKDSESSSPRGRIRLT 

EDDDPQIHHPRKRKVSRVPQPVQVSPSLLQAKEK 

TQQSLAAIVDSLKLDEIQPYSSERANPYFEYLHIR 

KKIEEKRKLLCSVIPQAPQYYDEYVTFNGSYLLD 

GNPLSKICIPTTTPPPSLSDPLKELFRQQEVVRMKL 

RLQHSIEREKLIVSNEQEVLRVHYRAARTLANQT 

LPFSACTVLLDAEVYNVPLDSQSDDSKTSVRDRF 

NARQFMSWLQDVDDKFDKLKTCLLMRQQHEA 

AALNAVQRLEWQLKLQELDPATYKSISIYEIQEF 

YVPLVDVNDDFELTPI 


3576 


A 


5 


1421 


LRLAWHDGARWPLGTPRAAATRREAAALPPVT 

LALLCLDGVFLSSAENDFVHRIQEELDRFLLQKQ 

LoK VLLk PPLb oRLR YLIHRTAENFDLLSSFS VGE 

GWKRRTVICHQDIRVPSSDGLSGPCRAPASCPSR 

YHGPRPISNQGAAAVPRGARAGRWYRGRKPDQ 

PLYVPRVLRRQEEWGLTSTSVLKREAPAGRDPEE 

PGDVGAGDPNSDQGLPVLMTQGTEDLKGPGQR 

CENEPLLDPVGPEPLGPESQSGKGDMVEMATRF 
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SEQn> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
HMjtutamic Acid, FHPhenylalanine, G^Glyctne, H=Histidine, 
I-Tsoleucine, K-Lysine, LNLeucine, JVMWethionine, 
N=Asparagine, P-Prolinc, Q sa Glutamine, U^Arginine, S=Serine, 
T=Threonine, V=»Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possiblc nucleotide insertion 










GSTLQLDLEKGKESLLEKRLVAEEEEDEEEVEED 
GPSSCSEDDYSELLQEITDNLTKKEIQ1EKIHLDTS 
SFMEELPGEKDLAHVVEIYDFEPALKTEDLLATF 
SEFQEKGFRIQWVDDTHALGIFPCRASAAEALTR 
EFSVLKJRPLTQGTKQSKLKALQRPKLLRLV KER 
PQTNATVARJILVARALGLQHKKKERPAVRGPLP 
P 


3577 


A 


102 


1998 


DTRTPGSLEMGPLQFRDVAIEFSLEEWHCLDTAQ 

RNLYRNVMLENYSNLVFLGIWSKPDL1AHLEQG 

KKPLTMKRHEMVANPSGPVICSHFAQDLWPEQN 

IKDSFQKVILRRYEKRGHGNLQLIKRCESVDECK 

VHTGGYNGLNQCSTTTQSKVFQCDKYGKVFHK 

FSNSNRHNIRHTEKXPFKCIECGKAFNQFSTLITH 

KKIHTGEKPYICEECGKAFKYSSALNTHKRIHTG 

EKPYKCDKCDKAFIASSTLSKHEnHTGKKPYKCE 

ECGKAWQSSTLTKPIKKIHTGEKPYKCEECGICAF 

NQSSTLTKHKKIHTGEKPYVCEECGKAFKYSREL 

TTHKRIHTGEKPYKCNKCGKAFIASSTLSRHEFIH 

MGKKHYKCEECGKAFIWSSVLTRHKRVHTGEKP 

YKCEECGKAFKYSSTLSSHKRSHTGEKPYKCEEC 

GKAFVASSTLSKHEUHTGKKPYKCEECGKAFNQ 

SSSLTKHKKIHTGEKPYKCEECGKAFNQSSSLTK 

HKKIrTTGEKPYKCEECGKAFNQSSTLIKHKKIHT 

REKPYKCEECGKAFHLSTHLTTHKELHTGEKPYR 

CRECGI<LAraHSATLSSHICKIHSGEKPYECDKCG 

KAFISPSSLSRFIEHHTGEKP 


3578 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGKKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKJSFSNIISDMKVARSATARV 

RSRPELRIQFDEGYD>TYT > GQEKTI)DLKKRKIN^FT 

GKRLN 1FDMMA VTKEAPETDTSPSL WDVEF AKQ 

LATVNEQPLQNGFEEL1QWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEH1EWFRNYFNEKKDILK 

ESNIQFKLRPWKFLFRNN 


3579 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTrKSELLSQLQQH 

EEESRAQRDAKRPKISFSNHSDMKVARSATARV 

RSRPELRJQFDEGYDNYPGQEKTDDLKKRKNIFT 

GKRLNIFDMMA VTKEAPETDTSPSL WD VEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEhTlEHIFLEKIiLESFPKQGPIRHFMELV 

TCGLSKOTYLSVKQKVEHIEWFRNYFNEKKDILK 

ESNIQFKLRPWKFLFRNN 


3580 


A 


3673 


1619 


LYCVAPYSRKLLGRMSHLPMKLLRKKIEKRNLK 
LRQRNLKFQGASNLTLSETQNGDVSEETMGSRK 
VKKSKQKPMNVGLSETQNGGMSQEAVGNIKVT 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E«G/utamic Acid, F=Phenyl alanine, G=GJycine, H=Histidine, 
I-Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, PHProline, Q^GIutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *-Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










KSPQKSTVLTNGEAAMQS SNSESKKKKKKKRK 

MVNDAEPDTKKAKTENKGKSEEESAETTKETEN 

NVEKPDNDEDESEVPSLPLGLTGAFEDTSFASLC 

NLVNENTLKAIKEMGFI'NMTEIQHKSIRJPLLEGR 

DLLAAAKTGSGKTLAFLIPAVELIVKLRFMPKNG 

TGVLILSPTRELAMQTFGVLKELMTHHVHTYGLI 

MGGSNRSAEAQKLGNGINIIVATPGRLLDHMQN 

TPGFMYKNLQCLVIDEADRILDVGFEEELKQIIKJL 

LPTRRQTMLFSATQTRKVEDLARISLKKEPLYVG 

VDDDKANATVDGLEQGYWCPSEKRPLLLFTFL 

KISMIKKJKXM^^ 

AIHGKQKQNKRTTTFFQFCNADSGTLLCTDVAA 

RGLDIPEVDW1VQYDPPDDPKEYIHRVGRTARGL 

NGRGHALLILRPEELGFLRYLKQSKVPLSEFDFS 

WSKISDIQSQLEKLIEKNYFLHKSAQEAYKSYIRA 

YDSHSLKQIFNVNNLNLPQVALSFGFKVPPFVDL 

NVNSNEGKQKKRGGGGGFGYQKTKKVEKSKIF 

KHISKKSSDSRQFSH 


3581 


A 


23 


453 


LCRCICIKNITPHCLWDKVLSQFTYILDNLSNFMS 

HHPHSLRNSCLIRMDLLYWQF71YTITFCFSHLSG 

RLTLSAQH1SHRPCLLSYSLLFWKVHHLFLEGFPC 

SPRLDEMSFHQFPQHPVHVSVVHLPIVYKGSMT 

QVSPH 


3582 


A 


3 


950 


TRGCGNKMAGKKN VLSSLA V Y AEDSEPES D G E A 

GIE A VG S AAEEKGGL V SD A YG EDDFSRLG GDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKJDNTE 

AEKRDPQELVASFSERVRNMSPDErKJPPEPPGRC 

SNHLQDKJQKLYERKIKEGMDMKYIIQRKKEFR>I 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEKAICKERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKJIKSKWDSAI 

PVTTIAQPTILTTTATLPAWTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3583 


A 


3 


950 


TRGCGNKMA GKKNVLSSLA V YAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKIPPEPPGRC 

SNHLQDKIQKLYERKTKEGMDMNY1IQRKKEFRN 

PSIYEKLIQFCAEDELGTNYPKDMFDPHGWSEDS 

YYE AL AKAQKIEMDKLEKAKKERTK IEF VTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSA1 

PVTTIAQPTILTTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3584 


A 


3 


1139 


PGSTISSRADRLGAPVLAHPKMAERQEEQRGSPP 

LRAEGKADAEVKL1LYHWTHSFSSQKVRI.VIAE 

BCALKCEEHDVSLPLSEHNEPWFMRLNSTGEVPV 

LIHGENUCEATQIIDYLEQTFLDERTPRLMPDKES 

MYYPRVQHYRELLDSLPMDAYTHGCILHPELTV 

DSMIPAYATTRIRSQIGNTESELKKLAEENPDLQE 

A \j"t A TV (~\ Ts~ n T r/or/T T r\rrr«\Ti rwyxrx w rr n r»r>r rr 

AYLAKQKRLKSKLLDrlDNVKYLKKILDELEKVL | 

DQVETELPRRNEETPEEGQQPWLCGESFTLADVS 

LA VTLHRLKFLGFARRNW GNGKRPNLETYYER V 

LJCRKTFT^VLGHVNNILISAVLPTAFRVAKKRAP 

KVLGTTLVVGLLAGVGYFAFMLFRKRLGSMILA 

LRPRPNYF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F— Phenylalanine, O-Glycine, H<=Hi$n'dine, 
I^lsolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threon!nc, V=Valine, W^ryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3585 


A 


1 


1777 


RRHSPGSPAFAPSSRATAICPRAARAPATLLLALG 

AVLWPAAGAWELTILHTNDVHSRLEQTSEDSSK 

CVNASRCMGGVARLFTKVQQIRRAEPNYLLLDA 

GDQYQGTIWFTVYKGAEVAHFMNALRYDAMA 

LGNHEFDNGVEGLIEPLLKEAKFPILSANIKAKGP 

LASQISGLYLPYKVLPVGDEVVGIVGYTSKETPF 

LSNPGTNLVFEDEITALQPEVDKLKTLNVNKI1AL 

GHSGFEMDKLIAQKVRGVDVVVGGHSNTFLYT 

GNPPSKEVPAGKYPFIVTSDDGRKVPVVQAYAF 

GKYLGYLKJEFDERGNVISSHGNPILLNSSIPEDPS 

IKADTNKWRIKLDNYSTQELGKTIVYLDGSSQSC 

RFRECNMGNLICDAMTNNNLRHTDEMFWNHVS 

MCILNGGGIRSPIDERNNGTITWENLAAVLPFGG 

TFDLVQLKGSTLKKAFEHSVHRYGQSTGEFLQV 

GGIHVVYDLSRKPGDRVVKLDVLCTKCRVPSYD 

PLKMDEVYKVILPNFLANGGDGFQMIKDELLRH 

DSGDQDINVVSTY1SKMKVIYPAVEGRIKFSTGS 

HCHG SFSLIFL SL WAV EF VL YQ 


3586 


A 


1399 


881 


LSNKDVLSPQLKDENSKJLRRKLNEVQSFSEAQTE 

MVRTLERKLEAKMIKEESDYHDLESVVQQVEQN 

LELMTKRAVKAENHVVKLKQEISLLQAQVSNFQ 

RENEALRCGQGASLTVVKQNADVALQNLRVVM 

NSAQASIEQLVSGAETLNLVAE1LKSIDRISEVKD 

EEEDS 


3587 


A 


88 


1639 


G C V GRG LPLPPRHPTPP S SS S SPF VLL AF L L L V RL 

DPAVSGKMAAPRPPPARLSGVMVPAPIQDLEAL 

RALTALFKEQRNRETAPRTIFQRVLD[LKKSSHA 

VELACRDPSQVENLASSLQLITECFRCLRNACIEC 

SVNQNSIRNLDTIGVAVDLILLFRELRVEQESLLT 

AFRCGLQFLGNIASRNEDSQSIVWVHAFPELFLS 

CLNHPDKKIVAYSSN^rTSLNHERMKELEENLN 

1AIDV1DAYQKHPESEWPFLIITDLFLKSPELVQA 

MFPKXNNQERVTLLDLMIAK1TSDEPLTKDDIPVF 

LRHAELI ASTF VDQCKTVLKLASEEPPDDEE A LA 

TIRLLDVLCEMTVNTELLGYLQVFPGLLERV1DL 

LRVIHVAGKETTNIFSNCGCVRAEGD1SNVANGF 

KSHLIRLIGNLCYKNKDNQDKVNELDGIPL1LDN 

CN1SDSNPFLTQWVIYAIRNLTEDNSQNQDL1AK 

MEEQGLADASLLKKVGFEVEKKGEKLILKSTRD 

TPKP 


3588 


A 


3 


1462 


DSPRNRFEILGRPTRTPTRPGPRPAMEDLDALLSD 

LETTTSHMPRSG APKERPAEPLTPPPS YGHQPQT 

GSGESSGASGDKDHLYSTVCKPRSPKPAAPAAPP 

FSSSSGVLGTGLCELDRLLQELNATQFNITDEIMS 

QFPSSKVASGEQKEDQSEDKKRPSLPSSPSPGLPK 

ASATSATLELDRLMASLSDFRVQNHLPASGPTQP 

PWSSTNEGSPSPPEPTGKGSLDTMLGLLQSDLSR 

RGVPTQAKGLCGSCNKPIAGQVVTALGRAWHPE 

HFVCGGCSTALGGSSFFEKDGAPFCPECYFERFSP 

RCGFC^QPIRHKMVTALGTHWHPEHFCCVSCGE 

PFGDEGFHEREGRPYCRRDFLQLFAPRCQGCQGP 

ILDNYISALSALWHPDCFVCRECFAPFSGGSFFEH 

EGRPLCENHFHARRGSLCATCGLPVTGRCVSAL 

GRRFHPDHFTCTFCLRPLTKG SFQERA GKP YCQP 

CFLKLFG , 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«=A)anine C=Cysteine, D=Aspartic Acid, 
E=G!utamic Acid, F=Phenylalaninc, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q^Glutomine, R=Arginine, S=Serine, 
T=Tbreonine, V^Valine, \V=Oryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3589 


A 


226 


6793 


SPPKKSRKCNLSFRLISAERWRFFLLILMEMPRKP 

RLTLFVQRRIENIATEREFDPEEFYYLLEAAEGHA 

KEGQGEKTDIPRYnSQLGLNKDPLEEMAHLGNY 

DSGTAETPETDESVSSSNASLKLRRKPRESDFETI 

KLI SNGA YGA V YFVRHKESRQRFAMKICINKQNL 

ILRNQIQQAFVERDILTFAENPFVVSMYCSFETRR 

HLCMVMEYVEGGDCATLMKNMGPLPVDMARM 

YFAETVLALEYLHNYGrVHRDLKPDNLLVTSMG 

HIKLTDFGLSKVGLMSIvfrTNLYEGHIEKDAREFL 

DKQVCGTPEYIAPEVILRQGYGKPVDWWAMGII 

LYEFLVGCVPFFGDTPEELFGQVISDEINWPEKDE 

APPPDA QDLITLLLRQNPLERLGTGGA YE VKQHR 

FFRSLDWNSLLRQKAEFIPQLESEDDTSYFDTRSE 

KYHHMETEEEDDTNDEDFNVE1RQFSSCSHRFSK 

VFSS1DRITQNSAEEKEDSVDKTKSTTLPSTETLS 

WSSEYSEMQQLSTSNSSDTESNRHKLSSGLLPKL 

AISTEGEQDEAASCPGDPHEEPGKPALPPEECAQ 

EEPEVTTPASTISSSTLSVGSFSEHLDQINGRSECV 

DSTDNSSKPSSEPASHMARQRLESTEKKKISGKV 

TKSLSASALSLMIPGDMFAVSPLGSPMSPHSLSSD 

PSSSRDSSPSRDSSAASASPHQPIVIHSSGKNYGFT 

IRAIRVYVGDSDIYTVHHIVWNVEEGSPACQAGL 

KAGDLITHINGEPVHGLVHTEVIELLLKSGNKVSI 

TTTPFENTSIKTGPARRNSYKSRMVRRSKKSKKK 

ESLERRRSLFKKLAKQPSPLLHTSRSFSCLNRSLS 

SGESLPGSPTHSLSPRSPTPSYRSTPDFPSGTNSSQ 

SSSPSSSAPNSPAGSGH1RPSTLHGLAPKLGGQRY 

RSGRRKSAGNIPLSPLARTPSPTPQPTSPQRSPSPL 

LGHSLGNSK1AQAFPSKMHSPPTIVRHIVRPKSAE 

PPRSPLLKRVQSEEKLSPSYGSDKKHLCSRKHSL 

EVTQEEVQREQSQREAPLQSLDENVCDVPPLSRA 

RPVEQGCLKRPVSRKVGRQESVDDLDRDKLKAK 

VVVKKADGFPEKQESHQKFHGPGSDLENFALFK 

LEERJBKKV YPKA VERS STFENKASMQEAPPLG SL 

LKDALHKQASVRASEGAMSDGPVPAEHRQGGG 

DFRRAPAPGTLQDGLCHSLDRGISGKGEGTEKS S 

QAKELLRCEKLDSKLANDDYLRKKMSLEDKEDN 

LCPVLKPKMTA GSHECLPGNPVRPTGGQQEPPPA 

SESRAFVSSTHAAQMSAVSFVPLKALTGRVDSGT 

EKPGLVAPESPVRKSPSEYKLEGRSVSCLEPIEGT 

LD1ALLSGPQASKTELPSPESAQSPSPSGDVRASV 

PPVLPSSSGKKNDTTSARELSPSSLKMNKSYLLEP 

WFLPPSRGLQNSPAVSLPDPEFKRDRKGPHPTAR 

SPGTVMESNPQQREGSSPKHQDHTTDPKLLTCLG 

QNLHSPDLARPRCPLPPEASPSREKPGLRESSERG 

PPTARSERSAARADTCREPSMELCFPETAKTSDN 

SKNLLSVGRTHPDFYTQTQAMEKAWAPGGKTN 

HKDGPGEARPPPRDNSSLHSAGEPCEKELGKVRR 

GVEPKPEALLARRSLQPPGIESEKSEKLSSFPSLQ 

KDGAKEPERKEQPLQRHPSSIPPPPLTAKDLSSPA 

ARQHCSSPSHASGREPGAKPSTAEPSSSPQDPPKP 

VAAHSESSSHKPRPGPDPGPPKTKHPDRSLSSQK 

PSVGATKGKEPATQSLGGSSREGKGHSKSGPDVF 

PATPGSQNKASDGIGQGEGGPSVPLHTDRAPLDA 

KPQPTSGGRPLEVLEKPVHLPRPGHPGPSEPADQ 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Aspartic Acid, 
E~Clutamic Acid, ^Phenylalanine, G=Glycinc, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Mefhionine, 
N=Asparaglne, P=ProIlne, Q=GIutnmine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=0Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










KXSAVGEKQTLSPKI^rPKPSTVKDCPTLCKQTDN 

RQTDKSPSQPAANTDRRAEGKKCTEALYAPAEG 

DKLEAGLSFVHSENRLKGAERPAAGVGKGFPEA 

RGKGPGPQKPPTEADKPNGMKRSPSATGQSSFRS 

TALPEKSLSCSSSFPETRAGVREASAASSDTSSAK 

AAGGMLELPAPSNRDHRKAQPAGEGRTHMTKS 

DSLPSFRVSTLPLESHHPDPNTMGGASHRDRALS 

VTATVGETKGKDPAPAQPPPARKQNVGRDVTKP 

SPAPNTDRPISLSNEKDFVVRQRRGKESLRSSPHK 

KAL 


3590 


A 


3 


935 


RATTRPKNEVQDYVSVEYLSPHMGGTDPFKYSY 

PPLVDDDFQTPLCENGPITSEDETSSKEDEESDGK 

ETLETISNEEQTPLLKKINPTESTSKAEENEKVDS 

KVKAFKKPLSVFKGPLLH1SPAEELYFGSTESGEK 

KTLIVLTNVTKNIVAFKVRTTAPEKYRVKPSNSS 

CDPGASVDIVVSPHGGLTVSAQDRFLIMAAEME 

QSSGTGPAELTQFWKEVPRNKVMEHRLRCHTVE 

SSKPN1XTLKDNAFNMSDKTSEDICLQLSRLLES 

NRKLEDQVQRCIWFQQLLLSLTMLLLAFVTSFFY 

LLYS 


3591 


A 


303 


2 


GGSWGPLCPVSPAMSLSDPGLGYHPTCWTLRWP 

PLCSLHALHVFHCLFSSRLGTPVSPRLAMDPNCS 

CEAGGSCACAGSCKCKKCKCTSCKKSCCSCCPL 


3592 


A 


1052 


1779 


GKTMMRKMLLAAALSVTAMTAHADYQCSVTP 

RDDVIVSPQTVQVKGENGNLV1TPDGNVMYNGK 

QYSLNAAQREQAKDYQAELRSTLPWIDEGAKSR 

VEKARIALDKIIVQEMGESSKMRSRLTKLDAQVK 

EQMNRJIETRSDGLTFHYKAIDQVRAEGQQLVNQ 

AMGGILQDSINEMGAKAVLKSGGNPLQNVLGSL 

GGLQSSIQTEWKKQEKDFQQFGKDVCSRVVTLE 

DSRKALVGNLK 


3593 


A 


3 


1837 


LSFEKVDIQTDNDLTKEMYEGKENVSFELQRDFS 

QETDFSEASLLEKQQEVHSAGNIKKEK5NTIDGT 

VKDETSPVEECFFSQSSNSYQCHTITGEQPSGCTG 

LGKSISFT5TKLVKHEIINSEERPFKCEELVEPFRCD 

SQLIQHQENNTEEKPYQCSECGKAFSTNEKLIWH 

QRLHSGEKPFKCVECGKSFSYSSHYITHQTIHSGE 

KPYQCKMCGKAFSVNGSLSRHQRIHTGEKPYQC 

KECGNGFSCSSAYITHQRVHTGEKPYECNDCGK 

AFNGNAKLIQHQRIHTGEKPYECNECGKGFRCSS 

QLRQHQSIHTGEKPYQCKECGKGF^fNNTKLIQH 

QR1HTASLAEQLFKASGNHPNWGCCLTISSPGPS 

VYGPKMNMRGAPNSRLAGGREKRTQDTDFGQC 

SFLPSHSPSCFEPWNVTDYDSSWYRQKQVLSGV 

WSSPLSILKLPRTLIRISIHIQEMDTPGEMLMTGR 

GSLGPTLTTEAPAAAQPGKQGPPGTGRCLQAPGT 

EPGEQTPEGARELSPLQESSSPGGVKAEEEQRAG 

AEPGTRPSLARSDDNDHEVGALGLQQGKSPGAG 

NPEPEQDCAARAPVRAEAVRRMPPGAEAGSVVL 

DD 


3594 


A 


39 


261 j 


RAAMMDTSRVQPIKLATVIKVLGRTGSQGQCTQ 

VRVEFMDDTSRSIIRSVKGPVREGDVLTLLESERE 

ARRLR 


3595 


A 


973 


68 


GRVGTKHQMADDAGAAGGPGGPGGPGMGNRG 
GFRGGFGSGIRGRGRGRGRGRGRG RG ARG GKAE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A*=Alanine OCysteine, D^Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycinc, II=Histidine, 
I=Isoleucine, K=Lysine, LHLcucine, M=Methionine 7 
N=Asparagine, P=Proline, Q=€lu famine, R=Arginine, S^Serine, 
T=Threonine, V^Valine, W=Tryptophon, Y^Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










DKEWMPVTKLGRLVKX)MKIKSLEEIYLFSLPIKE 

SEIIDFFLGASLKDEVLKIMPVQKQTRAGQRTRF 

KAFVAIGDYNGHVGLGVKCSKEVATAIRGAI1LA 

KLSrVPVRRGYWGNKIGKPHTVPCKVTGRCGSV 

LVRLIPAPRGTGIVSAPVPKKLLMMAGIDDCYTS 

ARGCTATLGNFAKATFDAISKTYSYLTPDLWKE 

TVFTKSPYQEFTDHLVKTHTRVSVQRTQAPAVA 

TT 


3596 


A 


106 


2960 


DERRVGAADMFGRSRSWVGGGHGKTSRNEHSL 

DHLKYLYHVLTKNTTVTEQNRNLLVETIRSITEIL 

IWGDQNDSSVFDFFLEKNMFVFFLNILRQKSGRY 

VCVQLLQTLNILFENISHETSLYYLLSNNYVNSII 

VHKFDFSDEEIMAYYISFLKTLSLKLNNHTVHFF 

YNEHTNDFALYTEAIKFrTWPESMVRlAVRTITL 

NVYKVSLDNQAMLHYIRDKTAVPYFSNLVWFIG 

SHV1ELDDCVQTDEEHRNRGKLSDLVAEFILDHL 

HYLNDILIINCEFLNDVLTDHLLNRLFLPLYVYSL 

ENQDKGGERPKJSLPVSLYLLSQVFLIIHHAPLVN 

SLAEVILNGDLSEMYAKTEQDIQRSSAKPSIRCFI 

KPTETLERSLEMNKHKGKRRVQKRPNYKNVGEE 

EDEEKGPTEDAQEDAEKAKGTEGGSKGIKTSGES 

EEIE1VTVIMERSKLSELAASTSVQEQNTTDEEKSA 

AATCSESTQWSRPFLDMVYHALDSPDDDYHALF 

VLCLLYAMSHNKGMDPEKLERIQLPVPNAAEKT 

TY>fflPLAERLIRIMNNAAQPDGKIRLATLELSCL 

LLKQQVLMSAGCIMKDVHLACLEGAREESVHLV 

RHFYKGEDIFLDMFEDEYRSMTMKPMNVEYLM 

MDASILLPPTGTPLTGIDFVKRLPCGDVEKTRRAI 

RVFFMLRSLSLQLRGEPETQLPLTREEDLIKTDDV 

LDLNNSDLIACTVITKDGGMVQRSLAVDIYQMS 

LVEPDVSRLGWGVVKFAGLLQDMQVTGVEDDS 

RALNITIHKPAS SPHSKPFPILQATFIFSDHIRC1IAK 

QRLAKGRIQARRMKMQRIAALLDLPIQPTTEVLG 

FGLGSSTSTQHLPFRFYDQGRRGSSDPTVQRSVF 

ASVDKVPGFAVAQCINEHSSPSLSSQSPPSASGSP 

SGSGSTSHCDSGGTSSSSTPSTAQSPAGIGHVTQ 


3597 


A 


427 


277 


GVRRIQHHWAQMHECNVHTYASLFCLFLLHTG 
KLCCLNSHRHFHCIKYSK 


3598 


A 


1 


503 


FRPRTKKATAMYLEHYLDSIENLPCELQRNFQL 

MRELDQRTEDKKAEIDILAAEYISTVKTLSPDQR 

VERLQKIQNAYSKCKEYSDDKVQLAMQTYEMV 

DKHIRRLDADLARFEADLKDKMEGSDFESSGGR 

GLKKGRGQKEKRGSRGRGRRTSEEDTPICKKKH 

KGG 


3599 


A 


2 


3907 


KTITALAFSPDGKYLVTGESGHMPAVRVWDVAE 

HSQVAELQEHKYGVACVAFSPSAKYTVSVGYQH 

DMIVNVWAWKKNIVVASNKVSSRVTAVSFSED 

CSYFVTAGNRrllKFWYLDDSKTSKVNATVPLLG 

RSGLLGELRNNLFTDVACGRGKKADSTFCITSSG 

LLCEFSDRRLLDKWVELRVYPEVKDSNQACLPP 

SSFITCS SDNTIRL WNTES SGVHGSTLHRNILSSDL 

IKIIYVDGNTQALLDTELPGGDKADASLLDPRVGI 

RSVCVSPNGQHLASGDRMGTLRVHELQSLSEML 

KVEAHDSEILCLEYSKPDTGLKLLASASRDRLIH 

VLDAGREYSLQQTLDEHSSSTTAVKFAASDGQVR 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alnnine C=Cysteine T D=Aspartic Acid, 
E=Glutamlc Acid, FHPhenylalanine, G=Glycine, HHHistidine, 
I=Isoleucine, KHLysine, L=Leuclne, M=M ethlonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *^Stop codon, /^possible nucleotide deletion, 
\=possibie nucleotide insertion 










MISCGADKSIYFRTAQKSGDGVQFTRTHIiVVRK 

TTLYDMDVEPSWKYTAIGCQDRNIRIFNISSGICQ 

KKLFKGSQGEDGTL1KVQTDPSGIYIATSCSDKNL 

SIFDFSSGECVATMFGHSEIVTGMKFSNDCKIILIS 

VSGDSCIFVWRLSSEMTISMRQRLAELRQRQRGG 

KQQGPSSPQRASGPKRHQAPSMLSPGPALSSDSD 

KEGEDEGTEEELPALPVLAKSTKKALASVPSPAL 

PRSLSHWEMSRAQESVGFLDPAPAANPGPRRRG 

RWVQPGVELSVRSMLDLRQLETLAPSLQDPSQD 

SLAIIPSGPRKHGQEALETSLTSQNEKPPRPQASQ 

PCSYPH1IRLLSQEEGVFAQDLEPAPIEDGIVYPEP 

SDNPTMDTSEFQVQAPARGTLGRVYPGSRSSEK 

HSPDSACSVDYSSSCLSSPEHPTEDSESTEPLSVD 

GISSDLEEPAEGDEEEEEEEGGMGPYGLQEGSPQ 

TPDQEQFLKQHFETLASGAAPGAPVQVPERSESR 

SISSRFLLQVQTRPLREPSPSSSSLALMSRPAQVPQ 

ASGEQPRGNGANPPGAPPEVEPSSGNPSPQQAAS 

VLLPRCRLNPDSSWAPKRVATASPFSGLQKAQS 

VHSLVPQERHEASLQAPSPGALLSREIEAQDGLG 

SLPPADGRPSRPHSYQNPTTSSMAKISRSISVGEN 

LGLVAEPQAHAPIRVSPLSKLALPSRAHLVLDIPK 

PLPDRPTL A AFSP VTKGRAPG E A EKPG FP VG LGK 

AHSTTERWACLGEGTTPKPRTECQAHPGPSSPCA 

QQLPVSSLFQGPENLQPPPPEKTPNPMECTKPGA 

ALSQDSEPAVSLEQCEQLVAELRGSVRQAVRLY 

HSVAGCKMPSAEQSRIAQLLRDTFSSVRQELEAV 

AGAVLSSPGSSPGAVGAEQTQALLEQYSELLLRA 

VERRMERKL 


3600 


A 


1688 


916 


IPGSTISCSMALCEAAGCGSALLWPRLLLFGDS1T 

QFSFQQGGWGASLADRLVRKCDVLNRGFSGYN 

TRWAKIELPRLERICGN SLDIPV A VTIFFG ANDS AL 

KDENPKQHIPLEEYAANLKSMVQYLKSVDIPENR 

VILITPTPLCETAWEEQCIIQGCKLNRLNSWGEY 

ANACLQVAQDCGTDVLDLWTLMQDSQDFSSYL 

SDGLHLSPKGNEFLFSHLWPLIEKKVSSLPLLLPY 

WRDVAEAKPELSLLGDGDH 


3601 


A 


44 


223 


VHFPLIPQLAKCFAVTMNRAARNICSEKRYYSEFL 
QIAHLFNYGLS SFLREFIIFLIKLLQ 


3602 


A 


37 


1124 


VPKPASGKRRLEFRPQDSKACAATPHSPGRITSR 

TRGSQKVRSVPPRLPWAQASASTDWEGLRGVPG 

PALRRENFLEAAASGRSGRTPTGGVGFRDVGGP 

HFPIFPAAHFLWCNLHTPRRPACNAPWHSPVGEI 

SPPPRESQLRRDPEVHFESPAHPLGFRLLPGRGLP 

ANAVTVETAAMAAPRQIPSHTVRLKPSCSTDSSF 

TRTPVPTVSLASRELPVSSWQVTEPSSKNLWEQI \ 

CKEYE A EQPPFPEG YKVKQEP VITV APVEEMLFH 

GFSAEHYFPVSHFTMISRTPCPQDKSETINPKTCS 

PKEYLETFIFPVLLPGMASLLHQAKKEKCFEVVL 

QMTPSGGKACVWGHLPSSSHTI 




A 

A 


1 00 


38/ 


N 1SNKAE VSSHPS VlSHSMDSFGQPRPEDNQS VLR 

RMQKKYWKtKQVFIKATGKKEDEHLVASDAEL 

DAKLEVFHSVQETCTELLKIIEKYQLRLNGMKS 


3604 


A 


103 


2440 


QPRRRVFPAAGRGPGRKCSQWGRQASVSFEDVT 

VT3FSKEEWQHLDPAQRRLYWDVTLENYSHLLS 

VGYQIPKSEAAFKLEQGEGPWMLEGEAPHQSCS 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=Phenylaianine, G=GIycine, H=Histidine, 
I=Isoleuclne, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutaminc, R=Arginine, S=Serine, 
T=Tlireonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Uukno>vn, *=Stop codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion 










GEAIGKMQQQGIPGGIFFHCERFDQPIGEDSLCSI 

LEELWQDNDQLEQRQENQNNLLSHVKVLIKERG 

YEHKNffiKIIHVTTKLVPSrKRLHNCDTILKHTLN 

SHNHNRNSATKNLGKIFGNGNNFPHSPSSTKNEN 

AKTGANSCEHDHYEKHLSHKQAPTHHQKIHPEE 

KLYVCTECVMGFTQKSHLFEHQR1HAGEKSREC 

DKSNKVFPQKPQVDVHPSVYTGEKPYLCTQCGK 

VFTLKSNLITHQKIHTGQKPYKCSECGKAFFQRS 

DLFRHLRIHTGEKPYECSECGKGFSQNSDLSIHQ 

KTHTGEKHYECNECGKAFTRKSALRMHQRIHTG 

EKPYVCADCGKAFIQKSHFNTHQRIHTGEKPYEC 

SDCGKSFTKKSQLHVHQR1HTGEKPY1CTECGKV 

FTHRTNLTTHQKTHTGEKPYMCAECGKAFTDQS 

NLIKHQKTHTGEKPYKCNGCGKAFIWKSRLKIH 

QKSHIGERHYECKDCGKAFIQKSTLSVHQRIHTG 

EKPWCPECGKAnQKSHFIAHHRIHTGEKPYECS 

DCGKCFTKKSQLRVHQKIHTGEKPNICAECGKAF 

TDRSNLITHQKIHTREKPYECGDCGKTFTWKSRL 

NIHQKSHTGERHYECSKCGKAFIQKATLSMHQII 

HTGKKPYACTECQKAFTDRSNLIKHQKMHSGEK 

RYKASD 


3605 


A 


3 


322 


SFRMSGRGKGGKGLGKGGAKRHRKVLRDNIQG1 
TKPAIRRLARRGGVKRISGLIYEETRGVLKVFLEN 
VIRDAVTYTEHAKRKTVTAMDVVYALKRQGRT 
LYGFGG 


3606 


A 
- 


1 


1749 


VPVTAEAKLMGFTQGCVTFEDVAIYFSQEEWGL 

LDE A QRLL YRD VMLENF ALIT AL VC WHGMEDE 

ETPEQSVSVEGVPQVRTPEASPSTQK1QSCDMCV 

PFLTDILHLTDLPGQELYLTGACAVFHQDQKHHS 

AEKPLESDMDKASFVQCCLFHESGMPFTSSEVG 

KDFLAPLGILQPQAIANYEKPNKISKCEEAFHVGI 

SHYKWSQCRRESSHKHTFFHPRVCTGKRLYESS 

KCGKACCCECSLVQLQRVHPGERPYECSECGKS 

FSQTSHLNDHRRIHTGERPYVCGQCGKSFSQRAT 

LIKHHRVHTGERPYECGECGKSFSQSSNLIEHCRI 

HTGERPYECDECGKAFGSKSTLVRHQRTHTGEK 

PYECGECGKLFRQSFSLWHQRIHTTARPYECGQ 

CGKSFSLKCGLIQHQLIHSGARPFECDECGKSFSQ 

RTTLNKHHKVHTAERPYVCGECGKAFMFKSKL 

VRHQRTHTGERPFECSECGKFFRQSYTLVEHQKI 

HTGLRPYDCGQCGKSFIQKSSLIQHQWHTGERP 

YECGKCGKSFTQHSGLILHRKSHT VERPRDS SKC 

GKPYSPRSNTV ' 


3607 


A 


92 


331 


AMAGPGPGPGDPDEQYDFLFKLVLVGDASVGKT 
CWQRFKTGAFSERQGSTIGVDFTMKTLEIQGKR 
VKLQIWDTAGQER 


3608 


A 


545 


379 


AIKG YIHLSAPRNR YMHTTA SNGRMLFMK VTM 
YMRRG VQIMG WS VRMAFMA CFTQ 


3609 


A 


118 


873 


VWMAWQVSLLELEDRLQCPICLEVFKESLMLQC 
GHSYCKGCLVSLSYHLDTKVRCPMCWQWDGS 
SSLPNVSLAWVIEALRLPGDPEPKVCVHHRNPLS 
LFCEKDQELICGLCGLLGSHQHHPVTPVSTVCSR 
MKEELAALFSELKQEQKKVDELIAKLVKNRTRIV 
NESDVFSWVTRREFQELRHPVDEEKARCLEGIGG 
HTRGLVASLDMQLEQAQGTRERLAQAECVLEQF 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteinc, D=Aspartic Acid, 
E-GIutamic Add, F-Phenylalanine, G=Glyclne, H=Histidinc, 
I=Isoleuclne, K=Lysine, L=Leuclne, M=Methionlne, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arglnine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possibIe nucleotide insertion 










GNEDHHEFIWKFHSMASR 


3610 


A 


2 


987 


DPRVRPPLLQPPPPLLPRLVILKMAPLDLDKYVEI 

ARLCKYLPENDLKRLCDYVCDLLLEESNVQPVS 

TPVTVCGDIHGQFYDLCELFRTG GQVPDTNYIFM 

GDFVDRGYYSLETFTYLLALKAKWPDRITLLRG 

NHESRQITQVYGFYDECQTKYGNANAWRYCTK 

VFDMLTVAALIDEQILCVHGGLSPDIKTLDQIRTI 

ERNQEIPHKGAFCDLVWSDPEDVDTWAISPRGA 

GWLFGAKVTOEFVHrW^KLICRAHQLVHEGYK 

FMFDEKLVTVWSAPNYCYRCGNIASIMVFKDVN 

TREPKLFRAVPDSERVTPPRTTTPYFL 


3611 


A 


245? 


869 


AEKMTAELREAMALAPWGPVKVKKEEEEEENF 

PGQASSQQVHSENIKVWAPVQGLQTGLDGSEEE 

EKGQN1SWDMAVVLKATQEAPAASTLGSYSLPG 

TLAKSEILETHGTMNFLGAETKNLQLLVPKTEIC 

EEAEKPL1ISERIQKADPQGPELGEACEKGNMLK 

RQRIKREKXDFRQVIVNDCHLPESFKEEENQKCK 

KSGGKYSLNSGAVKNPKTQLGQKPFTCSVCGKG 

FSQSANLVVHQRIHTGEKPFECHECGKAFIQSAN 

LVVHQRIHTGQKPYVCSKCGKAFTQSSNLTVHQ 

KIHSLEKTFKCNECEKAFSYSSQLARHQKVH1TE 

KCYECNECGKTFTRSSNLIVHQRIHTGEKPFACN 

DCGICAFTQSANLIVHQRSHTGEKPYECICECGKA 

FSCFSHLIVHQRIHTAEKPYDCSECGKAFSQLSCL 

IVHQRIHSGDLPYVCNECGKAFTCSSYLL1HQRIH 

NGEKPYTCNECGKAFRQRSSLTVHQRTHTGEKP 

YECEKCGAAFISNSHLMRHHRTHLVE 


3612 


A 


318 


2245 


SPMAEAALVNTPQIPMVTEEFVKPSQGHVTFEDI 

AVYFSQEEWGLLDEAQRCLYHDVMLENFSLMA 

SVGCLHGIEAEEAPSEQTLSAQGVSQARTPKLGP 

SIPNAHSCEMCILVMKDILYLSEHQGTLPWQKPY 

TSVASGKWFSFGSNLQQHQNQDSGEKHIRKEESS 

ALLLN SCKIPLSDNLFPCKDVEKDFPT1LGLLQHQ 

TTHSRQEYAHRSRETFQQRRYKCEQVFNEKVHV 

TEHQRVHTGEKAYKRREYGKSLNSKYLFVEHQR 

THNAEKPYVCNICGKSFLHKQTLVGHQQRIHTRE 

RSYVCIECGKSLSSKYSLVEHQRTHNGEKPYVCN 

VCGKSFRHKQTFVGHQQRJHTGERPYVCMECGK 

SFIHSYDRIRHQRVHTGEGAYQCSECGKSFIYKQ 

SLLDHHRIHTGERPYECmCGKAFlHKKRLLEHQ 

RIHTGEKPYVCIICGKSFIRSSDYMRHQRIHTGER 

A YECSDC GKAFISKQTLLKHHKIHTRERPYEC SE 

CGKGFYLEVKLLQHQRIHTREQLCECNECGKVF 

SHQKRLLEHQKVHTGEKPCECSECGKCFRHRTS 

LIQHQKVHSGERPYNCTACEKAFIYKNKLVEHQ 

RIHTGEKPYECGKCGKAFNKRYSLVRHQKVHIT 

EEP 


3613 


A 


817 


3345 


NQSHPDSETVTVEGGRRKMKSNQERSNECLPPK 

KREIPATSRSSEEKAPTLPSDNHRVEGTAWLPGN 

PGGRGHGGGRHGPAGTSVELGLQQG1GLHKALS 

TGLDYSPPSAPRSVPVATTLPAAYATPQPGTPVSP 

VQYAHLPHTFQFIGSSQYSGTYASFIPSQLEPPTAN 

PVTSAVASAAGATTPSQRSQLEAYSTLLANMGS 

LSQTPGHKAEQQQQQQQQQQQQQQQQQQQQQ 

QQQHQQQQQQQQQQQQQQHLSRAPGL1TPGSPP 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=*Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Gtycine, H=Histidine, 
I-Isoleucine, KHLysine, I>Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Senne, 
T-Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Un known, *=Stop codon, /^possible nucleotide deletion, 
^=possible nucleotide insertion 










PAQQNQYVH1SSSPQNTGRTASPPAIPVHLHPHQ 

TMIPHTLTLGPPSQWMQYADSGSHFVPREATK 

KAESSRLQQAIQAKEVLNGEMEKSRRYGAPSSA 

DLGLGKAGGKSVPHPYESRHVVVHPSPSDYSSR 

DPSGVRASVMVLPNSNTPAADLEVQQATHREAS 

PSTLNDKSGLI-ELGKPGHRSYALSPHTVIQTTHSA 

SEPLPVGLPATAFYAGTQPPVIGYLSGQQQAITY 

AGSLPQHLVIPGTQPLLIPVGSTDMEASGAAPAIV 

TSSPQFAAVPHTFVTTALPKSENFNPEALVTQAA 

YPAM VQAQIHLP WQS V ASP AA APPTLPP YFMK 

GSHQLANGELKKVEDLKTEDFIQSAEISNDLKIDS 

STVERIEDSHSPGVAVIQFAVGEHRAQVSVEVLV 

EYPFFVFGQGWSSCCPERTSQLFDLPCSKLSVGD 

VC1SLTLKNLKNGSVKKGQPVDPASVLLKHSKA 

DGLAGSRHRYAEQENGINQGSAQMLSENGELKF 

PEKMGLSAAPFLTKIEPSKPAATRKRRWSAPESR 

KLEKSEDEPPLTLPKPSLIPQEVKICIEGRSNVGK 


3614 


A 


3 


114 


FFESRLRCKCCEPRGSWARFGCWRLQPEFKPKQ 
LEG 


3615 


A 


3 


1603 


DAWALTNQFSDSKQHIEVLKESLTAKEQRAAILQ 

TEVDALRLRLEEKETNfLNKKTKQIQDMAEEKGT 

QAGEIHDLKDMLDVKERKVNVLQKKTENLQEQL 

RDKEKQMSSLKERVKSLQADTTNTDTALTTLEE 

AL AEKERT1ERLKEQRDRDEREKQEEIDN YKKDL 

KDLKEKVSLLQGDLSEKEASLLDLKEHASSLASS 

GLKJ<X)SRLKTLEIALEQK^ECLKMESQLKKAH 

EAALEARASPEMSDRIQHLEREITRYKDESSKAQ 

AEVDRLLEILKEVENEKNDKDKKIAELESLTSRQ 

VKDQNKKVANLKHKEQVEKKICSAQMLEEARRR 

EDNLNDSSQQLQDSLRKKDDRIEELEEALRESVQ 

ITAEREMVLAQEESARTNAEKQVEELLMAMEKV 

KQELESMKAKLSST<^SI^KETJpU.TNLRAERR 

KHLEEVLEMKQEALLAAISEKDANIALLELSSSK 

KKTQEEVAALKREKDRLVQQLKQQTQNRMKLM 

ADNYEDDHFKSSHSNQTNHKPSPDQDEEEGIWA 


3616 


A 


244 


1420 


RRRWRARGGLVPTLAWAEATGAYVPGRDKPDL 

rTWKRNFRSALNRKEGLRLAEDRSKDPHDPHKI 

YEFVNSGVGDFSQPDTSPDTNGGGSTSDTQEDTL 

DELLGNMVLAPLPDPGPPSLAVAPEPCPQPLRSPS 

LDNPTPFPNLGPSENPLKRLLVPGEEWEFEVTAF 

YRGRQVFQQTISCPEGLRLVGSEVGDRTLPGWP 

VTLPDPGMSLTDRGVMSYVRHVLSCLGGGLAL 

WRAGQWLWAQRLGHCHTYWAVSEELLPNSGH 

GPDGEVPKDKEGGVFDLGPFIVGSLGPPDLITFTE 

GSGRSPRYALWFCVGESWPQDQPWTKRLVMVK 

WPTCLRALVEMARVGGASSLENTVDLHISNSHP 

LSLTSDQYKAYLQDLVEGMDFQGPGES 


3617 


A 


852 


304 


RGGLLSKMARVLKAAAANAVGLFSRLQAPIPTV 

RASSTSQPLDQVTGSVWNLGRLNHVAIAVPDLE 

KAAAFYKNILGAQVSEAVPLPEHGVSVVFVNLG 

NTKMELLPlPLGRDSPMGFLQKmAGGM^ 

VDNINAAVMDLKICKKIRSLSEEVKJGAHGKPVIF 

LHPKDCGGVLVELEQA 


3618 


A 


3 


5992 


DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS 
DDDMEGDEAWRCTLSANMYVDEILVWCASEL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E-GIutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Tsoleucine, K«Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, PHProline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, f=possiblc nucleotide deletion, 
V=possibIc nucleotide Insertion 










NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDIDAFWLQRQL 

SRFYDDATVSQKKADEVLEILKTASDDRECENQL 

VLLLGFNTFDFIKVLRQHRMMILYCTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDL1RE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

\HLDLEDL VFTQGSHFMANKRCQLPDG SFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSICLYRAALETDENLLLCAPTGA 

GKTNVALMCMLREIGKHINMDGTINVDDFKJIY1 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEEISATQnVCTPEKWDIITRKGGERTYTQLV 

RLIILDETHLLHDDRGPVLEALVARAIRNEEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPVPLEQTYVGITEKKAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

gfaihhagmtrvdrtlvedlfgdkhiqvlvsta 

tlawgvnlpahtvukgtqvyspekgrwtelga 

ldilqmlgragrpqydtkgegilitshgelqyyl 

sllnqqlpiesqmvsklpdmlnae1vlgnvqna 

kdavnwlgyayly1rmlrsptlygishddlkgd 

plldqrrldlvhtaalmldicnnlvkydkktgn 

fqvtelgriashyyitndtvqtynqllicptlseie 

lfrvfslssefknitvreeeklelqkllervpipvk 

esteepsaki>tvllqafisqlklegfalmadmvy 

vtqsagrlmraifeivlnrgwaqltdktlnlck 

midkrmwqsmcplrqfrklpeevvkkiekknfp 

ferlydlnhne1gelirmpkmgktihkyvhlfpk 

lelsvhlqpitrstlkvelt1tpdfqwdekvhgss 

eafwilvedvdsevilhheyfllkakyaqdehli 

tffvpvfeplppqyf1rvvsdrwlscetqlpvsfr 

hlilpekyppptelldlqplpvsalrnsafeslyq 

dkfpffnpiqtqvfntvynsddnvfvgaptgsgk 

ticaefailrmllqnsegrcvyitpmrlwqeqvy 

md wyekfqdrlnkk v vlltg etstdlkllgkg 

nhistpekwdilsrrwkqrknvqninlfvvdev 

hliggengpvlevicsrmryissqierpirivalsss 

lsnakdvahwlgcsatstfnfhpnvrpvpleliii 

qg™ishtqtrllsmakpvfhaitkhspkkpvivf 

vpsrkqtrltaidilttcaadiqrqrflhctekdl 

1PYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVVVASRSLCWGMNVAAHLVIIM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLQ 

DDEGRCVMCQGSKKDFFKKFLYEPLPVESHLD 

HCMHDHFNAEI VTKTIEN KQD A VD YLTWTFL YR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCIS1EDEMDVAPLNLGMIAAYYYTNYTTIEL 

FSMSLNAKTKVRGLIEIISNAAEYENIPIRHHEDN 

LLRQLAQKVPrlKLNWKFNDPHVKTNLLLQAHL 

SRMQLSAELQSDTEEILSKAIRL1QACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 

PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 

DSQIADVARFCNRYPNIELSYEVVDKDSIRSGGP 

VVVLVQLEREEEVTGPVIAPLFPQKREEGWWVV 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIaninc, C=Glycinc, M-Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Prollne, Q=Glutamine, R=Argtnine, S=Serine, 
T=Threonine, V=VaUne, W=Tryptophan, Y=Tyrosine, 
X— Unknown, *=Stop codon, /—possible nucleotide deletion, 
\=possib!e nucleotide insertion 










IGDAKSNSLISIKRLTLQQKAKVKLDFVAPATGG 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 
DSD 


3619 


A 


3 


5992 


dnidetygvnvqfesdeeegdedvygevreeas 

dddmegdeavvrctlsanmyvdeilvwcasel 

nipeffplesphkkvgyglssrtwlqgggkviea 

grdllvasgelmsskkkdlhprdidafwlqrql 

srfyddaivsqkkadevleilktasddrecenql 

vlllg™tfdfikvlrqhrmmilyctllasaqse 

aekerimgkmeadpelskflyqlhetekedlire 

ersrrervrqsrmdtdletmdldqggealaprq 

vldledlvftqgshfmankrcqlpdgsfrrqrk 

gyeevhvpalkpkpfgseeqllpveklpkyaqa 

gfegfktlnriqsklyraaletdenlllcaptga 

gktnvalmcmlreigkhrnmdgtjnvddfkiiyi 

apmrslvqemvgsfgkrlatygitvaeltgdhq 

lckeeisatq1lvctpekwdiitrkggertytqlv 

rliildeihllhddrgpvlealvarairniemtqe 

dvrliglsatlpnyedvatflrvdpakglfyfdn 

sfrpvpleqtyvgitekkaikrfqimneivyekim 

ehagknqvlvfvhsrketgktarairdmclekd 

tlglflregsastevlrteaeqcknlelkdllpy 

gfaihhagmtrvdrtlvedlfgdichiqvlvsta 

tlawgvnlpahtviikgtqvyspekgrwtelga 

ldtlqmlgragrpqydtkgegilitshgelqyyl 

sllnqqlpiesqmvsklpdmlnaeivlgnvqna 

kdavnwlgyaylyirmlrsptlygishddlkgd 

plldqrrldlvhtaalmldknnlvkydkktgn 

fqvtelgr1ashyyitndtvqtynqllkptlseie 

lfrvfslssefknitvreeeklelqkllervpipvk 

esieepsakinvllqafisqlklegfalmadlvivy 

vtqsagrlmra1feivlnrgwaqltdktlnlck 

midkrmwqsmcplrqfrklpeevvkkiekknfp 

ferlydlnhneigelermpkmgktihkyvhlfpk 

lels vhlqpitrstlkveltitpdfq wdekvhg s s 

eafwilvedvdsevilhheyfllkakyaqdehli 

tffvpvfeplppqyfirwsdrwlscetqlpvsfr 

hlilpekyppptelldlqplpvsalrnsafeslyq 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFAILRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

MIISTPEKWDILSRRWKQRKNVQNINLFVVDEV 

HLIGGENGPVLEVrCSRMRYISSQIERPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELH1 

QGFNISHTQTRLLSMAKPVFHAITFCHSPKKPVIVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

IPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGA1QVVVASRSLCWGMNVAAHLVIIM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLQ 

DJDfcUKL V IMCkjGbKKDFr KKFL YEPLP VESHLD 

HCMHDHFNAEIVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISffiDEMDVAPLNLGMIAAYYYINYTTIEL 

FSMSLNAKTKVRGLIEnSNAAEYENIPIRHHEDN 

LLRQLAQKVPHKLNNPKFNDPIIVKTNLLLQAHL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIaninc OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycinc, H=Ilistidine, 
Msoleucf ne, K=LysIne, L=Leucine, M=Methionine, 
N=Asparagine, PHProline, Q=Glutamine, R=Argininc, S-Serinc, 
T=Threonine, V-Valine^^Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SRMQLSAELQSDTEEILSKAIRLIQACVDVLSSNG 
WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 
PSGLFKRCTDKG VES VFDIMEMEDEERNALLQL T 
DSQI AD V ARFCNR YPNIEL S YE V VDKDS IRSG G P 
VWLVQLEREEEVTGPVIAPLFPQKREEGWWVV 
IGDAKSNSLISKRLTLQQKAKVKLDFVAPATGG 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 
DSD 


3620 


A 


1205 


323 


VIKMALAARLLPQFLHSRSLPCGAVRLRTPAVAE 

VRLPSATLCYFCRCRLGLGAALFPRSARALAASA 

LPAQGSRWPVLSSPGLPAAFASFPACPQRSYSTE 

EKPQQHQKTKMIVLGFSNPI>WVRTRiXAFLIWA 

YFDKEFSITEFSEGAKQAFAHVSKLLSQCKFDLL 

EEL V AKEVLHALKEKVTSLPDNHKN ALA ANIDEI 

VFTSTGDISIYYDEKGRKFVNTLMCFWYLTSANIP 

SETLRGASVFQVKLGNQNVETKQLLSASYEFQR 

EFTQGVKPDWT1AR1EHSKLLE 


3621 


A 


2 


2995 


SSSRSRHSSISPVRLPLNSSLGAELSRKKKERAAA 

AAAAKMDGKESSYERSGSYSGRSPSPYGRRRSSS 

PFLSKRSLSRSPLPSRKSMKSRSRSPAYSRHSSSH 

SKKKRSSSRSRHSSISPVRLPLNSSLGAELSRKKK 

ERAAAAAAAKMDGKESSYERSGSYSGRSPSPYG 

RRRSSSPFLSKRSLSRSPLPSRKSMKSRSRSPAYS 

RHSSSHSKKKRSSSRSRHSSISPVRLPLNSSLGAEL 

SRKKKERAAAAAAAKMDGKESKGSPVFLPRKE 

NSSVEAKDSGLESKKLPRSVXLEKSAPDTELVNV 

THLNTE VKNS SDTGKVKLDENSEKHL VKDLKAQ 

GTRDSKPIALKEEIVTPKETETSEKETPPPLPTIASP 

PPPLPTTTPPPQTPPLPPLPPrPALPQQPPLPPSQPA 

FSQVPASSTSTLPPSTHSKTSAVSSQANSQPPVQV 

SVKTQVSVTAA1PHLKTSTLPPLPLPPLLPGDDDM 

DSPKETLPSKPVKKEKEQRTRHLLTDLPLPPELPG 

GDLSPPDSPEPKAITPPQQPYKKRPKICCPRYGER 

RQTESDWGKRCVDKFDI1GIIGEGTYGQVYKAKD 

KDTGELVALKKVRLDNEKEGFPITAIREIKILRQL 

lHRSVVNMKErVTDKQDAIJDFKKDKGAFYLVFE 

YMDHDLMGLLESGLVHFSEDHKSFMKQLMEGL 

EYCHKKNFLHRDIKCSN1LLNNSGQIKLADFGLA 

RLYNSEESRPYTNKV1TLWYRPPKLLLGEERYTP 

AIDVWSCGCILGELFTKKPIFQANLELAQLELISR 

LCGSPCPAVWPDVIKLPYFNTMKPKKQYRRRLR 

EEFSFIPSAALDLLDHMLTLDPSKRCTAEQTLQSD 

FLKDVELSKMAPPDLPHWQDCHELWSKKRRRQ 

RQSGVVVEEPPPSKTSRKETTSGTSTEPVKNSSPA 

PPQPAPGKVESGAGDAIGLADITQQLNQSELAVL 

LNLLQSQTDLSIPQMAQLLNrHSNPEMQQQLEAL 

NQSISALTEATSQQQDSETMAPEESLKEAPSAPVI 

LPSAEQTTLEASSTPADMQNILAVLLSQLMKTQE 

PAGSLEENNSDKNSGPQGPRRTPTMPQEEAAGRS 

NuuMAL 


3622 


A 


16 


390 


TPERGSAYPETAAVRRPAGECPITMSDLEAKLST 
EHLGDKlKDEDlKLRVIGQDSSErHFKVKMTTPLK 
KLKXSYCQRQGVPWSLRFLFEGQRIADNHTPEE 
LGMEEEDVIEVYQEQIGGHSTV 


3623 


A 


2 


1544 


PPPAPGPDGLNEGCLHRLSMPHQRPRTCAMNPE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, UMHistidine, 
I=Isa!eucinc, K-Lysine, LHLeucine, {^Methionine, 
N=Asparagine, P=ProIine, Q^GIutamlne, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










LTMESLGTLHGARGGGSGGGGGGGGGGGGGGP 

GHEQELLASPSPHHARRGPRGSLRGPPPPPTAHQ 

ELGTAAAAAAAASRSAMVTSMASILDGGDYRPE 

LSIPLHIIAMSMSCDSSPPGMGMSNTYTTLTPLQP 

LPPISTVSDKFHHPHPHHHPHHHin^IHHHQRLSGN 

VSGSFTLMIUDERGLPAMNNLySPYKEMPGMSQS 

LSPLAATPLGNGLGGLHNAQQSLPNYGPPGHDK 

MLSPNFDAHHTAMLTRGEQHLSRGLGTPPAAM 

MSHLNGLHHPGHTQSHGPVLAPSRERPPSSSSGS 

QVATSGQLEEINTKEVAQRJTAELKRYSIPQAIFA 

QRVLCRSQGTLSDLLRNPKPWSKLKSGRETFRR 

MWKWLQEPEFQRMSALRLAACKRKEQEPNKDR 

NNSQKKSRLVFTDLQRRTLFAIFKENKRPSKEMQ 

IT1SQQLGLELTTVSNFFMNARRRSLEKWQDDLS 

TGGSSSTSSTCTKA 


3624 


A 


27 


2152 


SARKAEAATSGTAARDGSVGRNLVPPPSASAPK 

AEVESNEKDNRPEEEEQVIHEDDERPSEKNEFSR 

RKRSKSEDMDNVQSKRRRYMEEEYEAEFQVKIT 

AKGDINQKLQKV1QWLLEEKLCALQCAVFDKTL 

AELKTRVEKJECNKRHKTVLTELQAK1ARLTKRF 

EAAKEDLKKRHEHPPNPPVSPGKTYNDVNSNNN 

MSYRNAGTVRQMLESKRNVSESAPPSFQTPVNT 

VSSTNLVTPPAVVSSQPKLQTPVTSGSLTATSVLP 

APNTATVVATTQVPSGNPQPTISLQPLPVILHVPV 

AVSSQPQLLQSHPGTLVTNQPSGNVEFISVQSPPT 

VSGLTKNPVSLPSLPNPTKPNNVPSVPSPSIQRNP 

TASAAPLGTTLAVQAVPTAHSIVQATRTSLPTVG 

PSGLYSPSTNRGPIQMKIPISAFSTSSAAEQNSNTT 

PRIENQTNKTIDASVSKKAADSTSQCGKATGSDS 

SGVIDLTMDDEESGASQDPKKLNHTPVSTMSSSQ 

PVSRPLQP1QPAPPLQPSGVPTSGPSQTTIHLLPTA 

PTTVNVTHRPVTQVTTRLPVPRAPANHQVVYTT 

LPAPPAQAPLRGTVMQAPAVRQVNPQNSVTVRV 

PQTTTYV VNNGLTLG STGPQLTVHHRPPQ VHTEP 

PRPVHPAPLPEAPQPQRLPPEAGSTSRPSEATLEV 

SHAFRVKMAI VL VMECPGGG SKLCHC 


3625 


A 


210 


1115 


ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPVQIT 

LQGSRRRQGRTAFPASGKKRETDYSDGDPLDVH 

KRLPSSTGEDRAVMLGFAMMGFSVLMFFLLGTT 

ILKPFMLSIQREESTCTAIHTDIMDDWLDCAFTCG 

VHCHGQGKYPCLQVFVNLSHPGQKALLHYNEE 

AVQINPKCFYTPKCHQDRNDLLNSALDIKEFFDH 

KNGTPFSCFYSPASQSEDVILIKKYDQMAIFHCLF 

WPSLTLLGGALIVGMVRLTQHLSLLCEKYSTVV 

RDEVGGKVPYIEQHQFKLCIMRRSKGRAEKS 


3626 


A 


9 


921 


SSWEFSALSVSMACLSPSQLQKFQQDGFLVLEG 

FLSAEECVAMQQRIGEIVAEMDVPLHCRTEFSTQ 

EEEQLRAQGSTDYFLSSGDKIRFFFEKGVFDEKG 

WLWPEKSI^IGrL^HAHDPVFKSITHSFKVQT 

LARSLGLQMPVVVQSMYEFKQPHFGGEVSPHQD 

ASFLYTEPLGRVLGVWIAVEDATLENGCLWFCPG 

SHTSGVSRRMVRAPVGSAPGTSFLGSEPARDNSL 

FVPTPVQRGALVLIHGEVVHKSKQNLSDRSRQA 

YTFHLMEASGTTWSPENWLQPTAELPFPQLYT 


3627 


A 


231 


644 


INSSPRTGRDHQELNLHTERDSRSQRAVLKIPRQ 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F—Phenylalanine, G^Glycine, H— Histidine, 
l=IsoIeucine, K=Lysine, l>«Lencine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, K«Arginine, S=Serine, 
T^hreonine, V«=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
\=possiblc nucleotide insertion 










NPGJLFYW1FLPSRSHSASHGSRQRQVSCQGTQDEI 
LKMRNTFAELKNSLEALSSRMDQAEER1GTQAG 
VQ WRDHGSLQPQPPEFKQCFHLSLPSS WD YRAC 
LS 


3628 


A 


2 


810 


GCKHLLQNS WYDPR VREADRVGQRARRPRA AM 

DWLMGKSKAKPNGKKPAAEERKAYLEPEHTKA 

RJTDFQFKELVVLPREEDLNEWLASNTTTFFHHIN 

LQYSTISEFCTGETCQTMAVCNTQYYWDERGK 

KVKCTAPQYVDFVMSSVQKLVTDEDVFPTKYG 

REFPSSFESLVRKICRHLFHVLAHIYWAHFKETLA 

LELHGHLNTLYVHFILFAREFNLLDPKETAIMDD 

LTEVLCSGGRRGSTVGAVGMGPAAGAPGAQNH 

VKER 


3629 


A 


699 


1604 


CSHGSSAVSAWSPLFQASEVERQLSMQVHALRE 

DFREKNSSTMQHIIRLESLQAEIKMLSDRKRELEH 

RLSATLEENDLLQGTVEELQDRVLILERQGHDKD 

LQLHQSQLELQEVRLSCRQLQVKVEELTEERSLQ 

SSAATSTSLLSEDBQSMEAEELEQEREQLTLLSVE 

MTALKEERDRLRVTSEDKEPKEQLQKAIRDRDE 

ATAKKNAVELELAKCRMDMMSLNSQLLDA1QQ 

KL>n,SQQLEAWQDDMHRVIDRQLMDTHLK£RS 

QPAAALCRGHSAGRGDEPSIAEGKRLFSFFRKI 


3630 


A 


423 


1 


PAKVLTLDIYLSKTEGAQVDEPVVITPRAEDCGD 
WDDMEKRSSGRRSGRRRGSQKSTDSPGA DAELP 
ESAARDDAVFDDEVAPNAASDNASAEKKVKSPR 
AALDGGVASAASPESKPSPGTKGQLRGESDRSK 
QPPPASSP 


3631 


A 


2082 


674 


WSGFWQLPGVRGVGSAPGGDGAEFTSRRGSSRR 

PGAACPGCRGAGSERAPGGMGRRRAPELYRAPF 

PLYALQVDPSTGLLIAAGGGGAAKTGIKNGVHF 

LQLELINGRLSASLLHSHDTETRA^rMNLALAGDI 

LAAGQDAHCQLLRFQAHQQQGNKAEKAGSKEQ 

GPRQRKGAAPAEKKCGAETQHEGLELRVENLQA 

VQTDFSSDPLQKVVCFNHDNTLLATGGTDGYVR 

VWKVPSLEKVLEFKAHEGEIEDLALGPDGKLVT 

VGRDLKASVWQKDQLVTQLHWQENGPTFSSTP 

YRYQACRFGQVPDQPAGLRLFTVQIPHKRLRQPP 

PCYLTAWDGSNFLPLRTKSCGHEVVSCLDVSES 

GTFLGLGTVTGSVAIYIAFSLQCLYYVREAHGrV 

VTDVAFLPEKGRGPELLGSHETALFSVAVDSRCQ 

LHLLPSRRSVPVWLLLLLCVGLIIVTILLLQSAFPG 

FL 


3632 


A 


942 


40 


PWCQRVEVRSCGSSKRSCSRWSGSSWDGSRSLG 

RGLNHTSLNRSPPFTPDTMTHCCSPCCQPTCCRT 

TCCRTTCWKPTTVTTCSSTPCCQPSCCVPSCCQP 

CCHPTCCQNTCCRTTCCQPTCVASCCQPSCCSTP 

CCQPTCCGSSCCGQTSCGSSCCQPICGSSCCQPCC 

HPTCYQT1CFRTTCCQPTCCQPTCCRNTSCQPTCC 

GSSCCQPCCHPTCCQTICRSTCCQPSCVTRCCSTP 

CCQPTCGGSSCCSQTCNESSYCLPCCRPTCCQTT 

CYRTTCCRPSCCCSPCCVSSCCQPSCC 


3633 


A 


605 


3004 


GPEGYRGRRARHPSLGSTTGHCGGGRGAEGTGT 
DPAAPAARLNVDGLLVYFPYDYIYPEQFSYMRE 
LKRTLDAKGHGVLEMPSGTGKTVSLLALIMAYQ 
RAYPLEVTKLIYCSRTVPEIEKVLEELRKLLNFYE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartlc Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
JNJsoleucine, Kr=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P»=Proline, Q-GJutamine, R=Arginine, S=Serine, 
T=Threonine, V=»Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










KQEGEKLPFLGLALSSRKNLCIHPEVTPLRFGKD 

VDGKCHSLTASYVRAQYQHDTSLPHCRFYEEFD 

AHGREVPLPAG1YNLDDLKALGRRQGWCPYFLA 

RYSILHANVVVYSYHYLLDPKIADLVSKELARK 

AWVFDEAHNIDNVCIDSMSVNLTRRTLDRCQG 

NLETLQKTVLRIKETDEQRLRDEYRRLVEGLREA 

SAARETDAHLANPVLPDEVLQEAVPGS1RTAEHF 

LGFLRRLLEYVKWRLRVQHWQESPPAFLSGLA 

QRVCIQRKPLRFCAERLRSLLHTLEITDLADFSPL 

TLLANFATLVSTYAKGFTIIIEPFDDRTPTIANPIL 

HFSCMDASLAIKPVFERFQSVIITSGTLSPLDIYPK 

ILDFHPVTMATFTMTLARVCLCPMIIGRGNDQVA 

ISSKFETREDIAVIRNYGNLLLEMSAWPDGIVAF 

FTSYQYMESTVASWYEQGILENIQRNKLLFIETQ 

DGAETSVALEKYQEACENGRGAILLSVARGKVS 

EGIDFVHHYGRAVTMFGVPYVYTQSRJLKARLEY 

LRDQFQIRENDFLTFDAMRHAAQCVGRAIRGKT 

D Y uLMVr ADKKr ARuDKRGKLPRWIQEHLTDA 

NLNLTVDEGVQVAKYFLRQMAQPFHREDQLGL 

SLLSLEQLESEETLKRIEQ1AQQL 


3634 


A 


159 


384 


LKMSSKTASTNNTAQARRTVQQLRLEASIERIKV 
SKA S ADLMS Y CEEHARSDPLLIG IPTSENPFKD KK 
TCIIL ' 


3635 


A 


5 


409 


TELSQLEKAHPPADMGRRKSKRKPPPKKKMTGT 
LETQFTCPFCNHEKSCD VKMDRARNTG V 1SCTV 
CLEEFQTPITC1LGNLGFFQRVGRGLESGPCSSGP 
LCALVQGQSRPEEQVPPSDFCGVRRCRAGFQCQ 


3636 


A 


48 


282 


Dl^KSCYQDSHEDPTKMKRFLFLLLTlSLLVMVQ 
IQTGLSGQNDTSQTSSPSASSSMSGGLFLFFVANAI 
IHLFCFS 


3637 


A 


I 


1248 


ARAGSVVGSAAARGPPAGCRCERAARLPSSPAR 

RRRCDWVEDGAGRMEILMTVSKFAS1CTMGAN 

AS ALEKEIGPEQFP VNEHYFGL VNFGNTC YCNS V 

LQALYFCRPFREKGLAYKSQPRKKESLLTCLADL 

FHSIATQKKKVGVIPPKKFITRLRKENELFDNYM 

QQDAHEFLNYLLNTIADELQEERKQEKQNGRLPN 

GNIDNENNNS TPDPTWVHEIFQGTLTNETRCLTC 

ETISSKIjEDI^DLSVDVEQNTSITHCLRGFSNTET 

LCSEYXYYCEECRSKQEA1HQQ^MK\TGCLPMILAL 

HLKRFKYMDQLHRYTKLSYRVVFPLELRLFNTS 

GDATNPDRMYDLVAVVVHCGSGPNRGHYIAIV 

KSrnDFWLLFT)DDrVEKJDAQAIEEFYGLTSDISKN 

SESGYILFYQSRD 


3638 


A 


11 


630 


PAGIPVSTISSDRRASTDLTRKMKPDETPMFDPNL 

LivKVU W £>V2N 1 A I FSPA1SF1HPGEGLVLRPLCTA 

DL^GFFKVLGQLTETGWSPEQFMKSFEHMKK 

SGDYYVTWEDVTLGQ1VATATLIIEHKFIHSCAK 

RGRVEDVWSDECRGKQLGNLLLSTLTLLSKXL 

NCYmLECLPQNVGFYKKFGYTVSEENmCRR 

CT W 

r.LK 


3639 


A 


2 


1200 


PRVRLLRPSRSRSCRGLLSTRAPGPSPFRSLHSSPL 
LPHAMKSPFYRCQNTTSVEKGNSAVMGGVLFST 
GLLGNLLALGLLARSGLGWCSRRPLRPLPSVFY 
MLVCGLTVTDLLGKCLLSPVVLAAYAQNRSLRV 
LAPALDNSLCQAF AFFMSFFGL SSTLQLLAMALE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, 0=Glycine, H=Histidine, 
Mfcoleucine, K-Lysine, L=Leucine, {^Methionine, 
N=Asparagine, PHProline, Q^GIutamine, R=Argiuine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










CWLSLGHPFFYRRH1TLRLGALVAPVVSAFSLAF 

CALPFMGFGKFVQYCPGTWCF1QMVHEEGSLSV 

LGYSVLYSSLMALLVLATVLCNLGAMRNLYAM 

HRRLQKHPRSCTRDCAEPRADGREASPQPLEELD 

FILLLLALMTVLFTMCSLP VIYRA Y YG AFKD V KE 

KNRTSEEAEDLRALRFLSVISIVDPWIFIIFRSPVFR 

IFFHKIFIRPLRYRSRCSNSTNMESSL 


3640 


A 


930 


182 


PLPPPTLAMFLTRSEYDRGVNTFSPEGRLFQVEY 

AIEAIKLGSTAIGIQTSEGVCLAVEKRITSPLMEPS 

SIEKI VEIDAHIG CAMSGLIADAKTLIDKARVETQ 

NHWFTYNETMTVESVTQAVSNLALQFGEEDADP 

GAMSRPFGVALLFGGVDEKGPQLFHMDPSGTFV 

QCDARAIGSASEGAQSSLQEVYHKSMTLICEAIKS 

SLIILKQVMEEKLNATNIELATVQPGQWflMFTK 

EELEEVIKDI 


3641 


A 


2 


1254 


PTGQGGRRAEARSCLLSKAMLGRSGYRALPLGD 

FDRFQQSSFGFLGSQKGCLSPERGGVGTGADVPQ 

S WPSCLCHGLISFLGFLLLLVTFPI SG WFALKI VPT 

YERMIVFRLGRIRTPQGPGMVLLLPFIDSFQRVDL 

RTRAFNVPPCKLASKIXjAVLSVGADVQFRIWDP 

VLSVMWKDLNTATRMTAQNAJ4TKALLKRPLR 

E1QMEKLK1SDQLLLEINDVTRAWGLEVDRVELA 

VEAVLQPPQDSPAGPNLDSTLQQLALHFLGGSM 

NSMAGGAPSPGPADTVEMVSEVEPPAPQVGARS 

SPKQPLAEGLLTALQPFLSEALVSQVGACYQFNV 

VLPSGTQSAYFLDLTTGRGRVGHGVPDG1PDVV 

VEMAEADLRALLCRELRPLGAYMSGRLKVKGD 

LAMAMKLEAVLRALK 


3642 


A 


1 


237 


RRGEIDMATEGDVELELETETSGPERPPEKPRKH 
DSG A ADLERVTDYAEEKEIQS SNLETAMS VIGDR 
RSREQKAKQER 


3643 


A 


94 


541 


RKERRRRRRRMEAVVFVFSLLDCCALIFLSVYFII 

TLSDLECDYINARSCCSKLNKWVIPELIGHTIVTV 

LLLMSLHWFIFLLNLPVATWNIYRYIMVPSGNM 

GWDPTElHNRGQLKSHIvlKEAMnaGFHLLCFF 

MYLYSMILALIND 


3644 


A 


95 


2808 


TSCRHFPITSEDPLNYLLILTVERIYAYQALPLGFL 

FCSRDPVPEYLNHCGVKYVLISDRASFCALmFFS 

PFRNVFRPAAGGGIAPPPRLWFQPSLSDAEMEIPK 

LLPARGTLQGGGGGGIPAGGGRVHRGPDSPAGQ 

VPTRRLLLPRGPQDGGPGRRREEASTASRGPGPS 

LFAPRPHQPSGGGGGGGDDFFLVLLDPVGGDVE 

TAGSGQAAGPVLREEAEEGPGLQGGESGANPAG 

PTALGPRCLSAVPTPAPISAPGPAAAFAGTVTIHN 

QDLLLRFENGVLTLATPPPHAWEPGAAPAQQPG 

CLIAPQAGFPHAAHPGDCPELPPDLLLAEPAEPAP 

APAPEEEAEGPAAALGPRGPLGSGPGWLYLCPE 

ALCGQTFAKKHQLKMHLLTHSSSQGQRPFKCPL 

GGCGWTFTTSYKLKRHLQSHDKLRPFGCPAEGC 

Uis.or 1 I V i IN JLJKAl±lVlivOniil^cXN or KCb V LiiEor P 

TQAKLGAHQRSHFEPERPYQCAFSGCKKTFITVS 

ALFSHNRAHFREQELFSCSFPGCSKQYDKACRLK 

IHLRSHTGERPFLCDFDG CG WNFTSMSKLLRHKR 

ICHDDDRRFMCP VEG CGKSFTRAEHLKGHSITHL 

STKPFVCP VAGCCARF S ARS SL YCHSKKHLQDVD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

ocation 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCystcme, D=Asparhc Acid, 
E=Glutamic Acid, F=Phenylalaninc, G=Glycine, H=f listidine, 
I=Isoleucine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Gluramine, R^Arginine, S-Serinc, 
Threonine, V^Vallne, W=Tryptophnn, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










TWKSRCPISSCNKLFTSKHSMKTHMVKRHKVGQ 
DLLAQLEAANSLTPS SELTSQRQNDLSD AEI VSLF 
<;twpty;tsaat 1 DTALVNSGILTIDVASVSSTLAG 
HLPANNNNSVGQAVDPPSLMATSDPPQSLDTSLF 
FGTAATGFQQSSLNMDEVSSVSVGPLGSLDSLA 
MKNSSPEPQALTPSSKLTVDTDTLTPSSTLCENSV 
SELLTPAKAEWSVHPNSDFFGQEGETQFGFPNAA 
nWPT'^OfcfFR'MT 7TVTGSSFLV 


3645 


A 


2194 


1707 


TVSFHKTMASLKCSTVVCVICLEKPKYRCPACRV 

PYCSVVCFRKHKEQCNPETRPVEKKIRSALPTKT 

VKPVENKDDDDSIADFLNSDEEEDRVSLQNLKN 

LGESATLRSLLLWHLRQLMVNLDQGEDKAKLM 

RAYMQEPLFVEFADCCLGIVEPSQNEES 


3646 


A 


85 


1948 


ERGGGKAAAAAAAAAAARALAASGQDPRPHPR 

APPWDDSGDDDEATTPADKSELHHTLKNLSLKL 

DDLSTCNDLIAKHGAALQRSLTELDGLKIPSESG 

EKLKWNERATLFRITSNAM1NACRDFL.ELAEIHS 

RKWQRALQYEQEQRVHLEETIEQLAKQHNSLER 

AFHSAPGRPANPSKSFIEGSLLTPKGEDSEEDEDT 

EYFDAMEDSTSF1TVITEAKEDSRKAEGSTGTSSA 

DWSSADNVLDGASLVPKGSSKVKRRVR1PNKPN 

YSLNLWSIMKNCIGRELSRIPMPVNFNEPLSMLQ 

RLTEDLEYHHLLDKAVHCTSSVEQMCLVAAFSV 

SSYSTTVHRIAKPFNPMLGETFELDRLDDMGLRS 

LCEQVSHHPPSAAHYYFSKHGWSLWQEITISSKF 

RGKYISIMPLGAIHLEFQASGNHYVWRKSTSTVH 

FSKEAARKVTGWSDSQGKAHYVLSGSWDEQM 
ECSKVMHSSPSSPSSDGKQKTVYQTLSAKLLWK 
KYPLPENAENMYYFSELALTLNEHEEGVAPTDS 
RLRPDQRLMEKGRWDEANTEKQRLEEKQRLSR 
RRRLEACGPGSSCSSEE 


3647 


A 


46 


5007 


PTGDACVSTSCELASALSHLDASHLTENLPKAAS 
ELGQQPMTELDSSSDLISSPGKKGAAHPDPSKTS 
VDTGQVSRPENPSQPASPRVTKCKARSPVRLPHE 
GSPSPGEKAAAPPDYSKTRSASETSTPHMTRRVA 
ALRGAGPGAEGMTPAGAVLPGDPLTSQEQRQGA 
PGNHSKALEMTGIHAPESSQEPSLLEGADSVSSR 
APQASLSMLPSTDNTKEACGHVSGHCCPGGSRE 
SPVTDIDSFIKELDASAARSPSSQTGDSGSQEGSA 
QGHPPAGAGGGSSCRAEPVPGGQTSSPRRAWAA 
GAPAYPQWASQPSVLDSINPDKHFTVNKNFLSN 
YSRNFSSFHEDSTSLSGLGDSTEPSLSSMYGDAE 
DSSSDPESLTEAPRASARDGWSPPRSRVSLHKED 
-PSESEEEQIEICSTRGCPNPPSSPAFILPTQAAICPAS 
AKVLSLKYSTPRESVASPREKVACLPGSYTSGPD 
SSQPSSLLEMSSQEHETHADISTSQNHRPSCAEET 
TEVTSASSAMENSPLSKVARHFHSPPIILSSPNMV 
NGLEHDLLDDETLNQYETSINAAASLSSFSVDVP 
KNGESVLENLHISESQDLDDLLQKPKMIARRPIM 
AWFKEINKKNfQGTHLRSKTEKEQPLMPARSPDS 
KIQMVSSSQKKGVTVPHSPPQPKTNLENKDLSKK 
SPAEMLLTNGQKAKCGPKLKRLSLKGKAKVNSE 
APAANAVKAGGTDHRKPLISPQTSHKTLSKAVS 
QRLHVADHEDPDRNTTAAPRSPQCVLESKPPLAT 
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SEQ1D 
NO: 



Method 



3648 



3649 



3650 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, F=Phenyl alanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
possible nucleotide insertion 



337 



1564 



SGPLKPSVSDTSIRTFVSPLTSPKPVPEQGMWSKF 
HMAVLSEPDRGCPTTPKSPKCRAEGRAPRADSG 
PVSPAASRNGMSVAGNRQSEPRLASHVAADTAQ 
PRPTGEKGGNIMASDRLERTNQLKTVEISAEAVSE 
TVCGNKPAESDRRGGCLAQGNCQEKSEIRLYRQ 
VAESSTSHPSSLPSHASQAEQEMSRSFSMAKLAS 
SSSSLQTAIRKAEYSQGKSSLMSDSRGVPRNSIPG 
GPSGEDHLYFTPRPATRTYSMPAQFSSHFGREGH 
PPHSLGRSRDSQVPVTSSVVPEAKASRGGLPSLA 
NGQGIYSVKPLLDTSRNLPATDEGDIISVQETSCL 
VTDKTKVTRRHYCYEQNWPHESTSFFSVKQRIKS 
FENLANADRPVAKSGASPFLSVSSKPPIGRRSSGS 
IVSGSLGHPGDAAARLLRRSLSSCSENQSEAGTL 
LPQMAKSPS1MTLT1SRQNPPETSSKGSDSELKKS 
LGPLGIPTPTMTLASPVKRMKSSVRHTQPSPVSRS 
KLQELRALSMPDLDKLCSEDYSAGPSAVLFKTEL 
EITPRRSPGPPAGGVSCPEKGGNRACPGGSGPKT 
SAAETPSSASDTGEAAQDLPFRRSWSVNLDQLLV 
SAGDQQRLQSVLSSVGSKSTILTLIQEAKAQSENE 
EDVCFIVLNRKEGSGLGFSVAGGTDVEPKSITVH 
RVFSQGAASQEGTMNRGDFLLSVNGASLAGLAH 
GN VLKVLHQ AQLHKD AL V V 1KKGMDQPRPS AR 
QEPPTANGKGLLSRKTIPLEPGIGRSVAVHDALC 
VEVLKTSAGLGLSLDGGKSSVTGDGPLVIKRVY 
KGGAAEQAGIIEAGDEILATNGKPLVGLMHFDA 
WNIMKSVPEGPVQLLIRKHRNSS 



20 



775 



963 



KSRLSVTLMPVQLSEHPEWNESMHSLRJSVCjCjLP 
VLASMTKAADPRFRPRWKVVLTFFVGAAILWLL 
CSHRPAPGRPPTHNAHNWRLGQAPANWYKDTY 
PLSPPQRTPAG1RYRIAV1ADLDTESRAQEENTWF 
TYLKKGYLTFSDSGDKVAVEWDKDHGVLESHL 
AEKGRGMELSDLIVFNGKLYSVDDRTGVVYQIE 
GSKAVPWVILSDGDGTVEKGFKAEWLAVKDER 
LYVGGLGKEWTTTTGDVVNENPEWVKVVGYK 
G S VDHENWVSNYNALRAAAGIQPPG YLIFIESAC 
WSDTLQRWFFLPRRASQERYSEKDDERKGANLL 
LSASPDFGD1AVSHVGAVVPTHGFSSFKFIPNTDD 
QIIVALKSEEDSGRVASYTMAFTLDGRFLLPETKI 

GSVKYEGIEFI . 

PTRPGSGSAGGARVGSGEFGVEMAALAPLPPLPA 

QFKSIQHHLRTAQEHDKRDPVVAYYCRLYAMQ 

TGMKIDSKTPECRKFLSKLMDQLEALKKQLGDN 

EAITQEIVGCAHLENYALKMFLYADNEDRAGRF 

HKNMIKSFYTASLLIDVITVFGELTDENVKHRKY 

ARWKATYIHNCLKNGETPQAGPVGBBEDNDIEEN 

EDAGAASLPTQPTQPSSSSTYDPSNMPSGNYTGI 

OIPPG AHAPANTPAEVPHSTGVAK 

" KMAATLGPLGS WQQ WRRCL S ARDG SRRLLLLL 
LLGSGQGPQQVGAGQTFEYLKREHSLSKPYQGE 
APRPCFLRD WELQ VHFKIHG QGKKNLHGDGL AI 
WYTKDRMQPGPVFGNMDKFVGLGVFVDTYPNE 
EKQQERVFPYISAMVNNGSLSYDHERDGRPTEL 
GGCTAJVRNLHYDTFLVIRYVKRHLTIMMDIDGK 
HEWRDC1EVPGVRLPRGYYFGTSSITGDLSDNHD 
VISLKLFELTVERTPEEEKLHRDVFLPSVDNMKL 
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SEQ ID 
NO: 



3651 



3652 



3653 



Method 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



A 



3654 



3655 



A 



640 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glntamic Acid, ^Phenylalanine, G=Glycinc, H=liistidine, 
I=Isolcucinc, K^Lysioe, LHLeucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamlne, R^Arginine, S=Serine, 
T=Threonlne, V=Valine, W=Tryptophan» Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 



PEMTAPLPPLSGLALFLIVFFSLVFSVFA1V1G11LY 

NKWQ EQSRKRFY . 

T2T8 RSWAYVKKCKNNMCPNRGLHDGPEPCWLHHA 
AGTVSAVQARGLQPSQSRSRPRVPGLATALAYG 
PAHTPPLSRIGWAMQPPPPGPLGDCLRDWEDLQ 
QDFQNIQ VS AAADAGSPPSRVSL AQG QGSG SPGC 
KPSLPAEAEGAAQELENQMKERQGLFFDMEAYL 
PKKNGLYLSLVLGNVNVTLLSKQAKFAYKDEYE 
KFKLYLTIILILISFTCRFLLNSRVTDA AFNFLLV W 
YYCTLTIRESILINNGSRIKGWWVFHHYVSTFLSG 
VMLTWPDGLMYQKFRNQFLSFSMYQSFVQFLQ 
YYYQSGCLYRLRALGERHTMDLTVEGFQSWMW 
RVLTFLLPFLFFGHFWQLFNALTLFNLAQDPQCK 
EWQVLMCGFPFLLLFLGNFFTTLRVVHHKFHSQ 
RHGSKKD 



164 



909 



909 



2364 



rvTlU aiSJVLJ _ 

VTTSCIIPFAFGLGVRASERLAEIDMPYLLKYQPM 

MQTTGQKYCMDPAV1AGVLSRKSPGDKILVNMG 

DRTSMVQDPGSQAPTSW1SESQVFQTTEVLTTRI 

TELQRRFPTWTPDQYLRGGLCAYSGGAGYVRSS 

QDLSCDFCNDVLARAKYLKRHGF 

tVRRDWQEVSDIHLAMANCKMTKSIRFPALEHC 

YTGGEVVLPKDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMK1KPGFMGKATPPYDVQFHMEASV 

ENCI1VSMNTADPGSQG1THSLLLQV1DDKGSILPP 

NTEGNIGIR1KPVRPVSLFMCYEGDPEKTAK.VEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEWK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 

rVRRDWQEVSDEHLAMANCKMTKSIRFPALEHC 

YTGGEVVLPKDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCIIVSMNTADPGSQGITHSLLLQVIDDKGSILPP 

NTEGNIGIR1KPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAWGSPDPIRGEVVK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 

SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDTG 

MVAHINNSRLKAKGVGQHDNAQNFGNQSFEEL 

RAACLRKGELFEDPLFPAEPSSLGFKDLGPNSKN 

VQNISWQRPKDTINNPLF1MDGISPTDICQGILGDC 

WLLAA1GSLTTCPKLLYRVVPRGQSFKKNYAGIF 

HFQIWQFGQWVNVVVDDRLPTKNDKLVFVHST 

ERSEFWSALLEKAYAKLSGSYEALSGGSTMEGL 

EDFTGGVAQSFQLQRPPQNLLRLLRKAVERSSL 

MGCSIE VTSDSELESMTDKMLVRGHAY S VTGLQ 

DVHYRGKMETLIRVRNPWGRIEWNGAWSDSAR 

EWEEVASDIQMQLLHKTEDGEFWMSYQDFLNN 

FTLLEICNLTPDTLSGDYKSYWHTTFYEGSWRTG 

S SAGGCRNHPGTF WTNPQFKISLPEGDDPEDD AE 

GNVVVCTCLVALMQKNWRHARQQGAQLQTIGF 

VLYAVPKEFQNIQDVHLKKEFFTKYQDHGFSEIF 

TNSREVSSQLRLPPGEYIIIPSTFEPHRDADFLLRV 

FTEKHSESWELDEVNYAEQLQEEKVSEDDMDQ 
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SEQID 
NO: 


Method 


Predicted 

hpoinnincr 
VClf •lining 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

niirlpfirirlr 

UUllCUUUl 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIanine C«Cysteine, D=Aspartic Acid, 
c< — Li i u in hi ic r — r iieuj iiiiuiiiiiL} \j— LiiycinCj U = riiStlQine, 
I=Isoleucinc, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P^ProHne, Q=Glutamine, R=Arginine, S=Serine, 
T=Tnreonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=posslb1e nucleotide deletion, 
^possible nucleotide insertion 










DFLIILFKIVAGEGKEIGVYELQRLLNRMAIKFKS 

FKTKGFGLDACRCMINLMDKDGSGKLGLLEFKI 

LWKKLKKWMDIFRECDQDHSGTLNSYEMRLVIE 

KAGIKLNNKVMQVLVARYADDDLIIDFDSFISCF 

LRLKTMFTFFLTMDPKNTGH1 CLSLEQ VLGE G W 

EGICRIAPACPSTPPPPSSDVPGPASCPRLFPPWDL 

LPVSTVAADDHVGIEAL 


3656 


A 


3 


174 


PLCTHYLLPELPEKSSRTSPRSRPGNMLSGDPHLP 
QPLCHCLDHCPCCFSGKRLVA 


3657 


A 


1 


444 


DTRSTYHNAHSLPTYVKSPAPCQMTYIKSPAPCQ 
TQTCYVQGASPCQSYYVQAPASGSTSQYCVTDP 
CSAPCSTSYCCLAPRTFGVSPLRRWIQRPQNCNT 
GSSGCCENSGSSGCCGSGGCGCSCGCGSSGCCCL 
G DPMKSRSP ALL 


3658 


A 


92 


1537 


SEAPVQPQPYTMTSFYSTSSCPLGCTMAPGARNV 

FVSPEDVGCQPVAEANAASMCLLANV AHANRVR 

VGSTPLGRPSLCLPPTSHTACPLPGTCHIPGN1GIC 

GAYGKNTLNGHEKETMKFLNDRLANYLEKVRQ 

LEQENAELETTLLERSKCHESTVCPDYQSYFRT1E 

ELQQKJLCSKAENARLJVQEDNA KLA ADDFRJKL 

ESERSLHQLVEADKCGTQKLLDDATLAKADLEA 

QQESLKEEQLSLKSNHEQEVKILRSQLGEKFRIEL 

DIEPTIDLNRVLGEMRAQYEAMVETNHQDVEQ 

WFQAQSEGISLQAMSCSEELQCCQSEILELRCTV 

NALEVERQAQHTLKDCLQNSLCEAEDRYGTELA 

QMQSLISNLEEQLSEIRADLERQNQEYQVLLDVK 

ARLENEIATYRNLTPLQSLFHACLLYFLSKLWPC 

HRWVSL WPWSQHGEMILKARVRRLRLV ALG SG 

VPSPCPVFLQD 


3659 


A 


2 


402 


DLLQCLNQLYSASTEMSCQQSQQQCQPPPKCTP 
KCPPKCTPKCPPKCPPKCPPQYSAPCPPPVSSCCG 
SSSGGCCSSEGGGCCLSHHRPRQSLRRRPQSSSC 
CGSGSGQQSGGSSCCHSSGGSGCCHSSGGCC 


3660 


A 


26 


710 


csavt:vkmaartafgavcrrlwqglgnfsvnt 

skgntakngglllstnmkwvqfsnlhvdvpkd 

ltkpwtisdepdilykrlsvlvkghdkavldsy 

eyfavlaakelgisikvhepprkierftllqsvm 

ykkhrvqyemrtlyrclelehltgstadvyley 

iqrnlpegvamevtkfcffifldtjrtvtrthqga 

nlgntirrkrrkqvikpqgghfclnlk 


3661 


A 


2 


370 


DVSVAASEPTVYRNPTKMSCQQNQQQCQPPPKC 
PIPKYPPKCPSKCASSCPPPISSCCGSSSGGCCSSG 
GCGCCSSEGGGCCLSHHRHHRSHCHRPKSSNCY 
GSGSGQQSGGSGCCSGGGCC 


3662 


A 


205 


1277 


RKSLPHPNPQKMLKKPLSAVTWLCIFIVAFVSHP 

AWLQKLSKHKTPAQPQLKAANCCEEVKELKAQ 

VANLSSLLSELNKKQERDWVSVVMQVMELESN 

SKRMESRLTDAESKYSEMNNQIDIMQLQAAQTV 

TQTSAGKETSPLRERGVPPHLQHCFYTPPDDFLGS 

PELEVFCDMETSGGGWTIIQRRKSGLVSFYRDW 

KQYKQGFGSIRGDFWLGNEHTHRLSRQPTRLRVE 

MED WEGNLRYAEYSHFVLGNELN S YRLFLGNY 

TGNVGNDALQYHNNTAFSTKDKDNDNCLDKCA 

QLRKGGYWYNCCTDSNLNGVYYRLGEHNKHLD 

GIT WYG WHG STYSLKRVEMKIRPEDFKP 
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SEQ ID 

NO: 


Method 


Predicted 

HpcrinninP 

■ 'Cgl 11 11111 g 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
ntirlpntirlp 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 

F=filntnmir Arid KsaPhpnvlnlaninr Cl^CZlvrinp Hf— Uictidina 

I»Isoleucine, K=Lysine, I>Leucine, MMVlethionine, 
N=Asparagine, ^Proline, QKJIutamine, R-'Arginine, S=Serine, 
T=Thrconine t V=Valinc, W=Tryptophan, Y-Tyrosine, 
X^Unknown, *~Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 


3663 


A 


64 


1456 


LSSAKJETLAQMYNTVWNMEDLDLEYAKTDINC 

GTDLMFYIEMDPPALPPKPPKPTTVANNGMNNN 

MSLQDAEWYWGDISREEVNEKLRDTADGTFLV 

RDASTKMHGDYTLTLRKGGNNKL1KIFHRDGKY 

GFSDPLTFSSVVELINHYRNESLAQYNPKLDVKL 

LYPVSKYQQDQVVKEDNIEAVGKKLHEYNTQFQ 

EKSREYDRLYEEYTRTSQEIQMKRTAIEAFNETIK 

IFEEQCQTQERYSKEYIEKFKREGNEKEIQRIMHN 

YDKLKSRISEIIDSRRRLEEDLKKQAAEYREIDKR 

MNSIKPDLIQLRKTRDQYLMWLTQKGVRQKKL 

NEWLGNENTEDQYSLVEDDEDLPHHDEKTWNV 

GSSNRNKAENLLRGKRDGTFLVRESSKQGCYAC 

SVVVDGEVKHCVINKTATGYGFAEPYNLYSSLK 

ELVLHYQHTSLVQHNDSLNVTLAYPVYAQQRR 


3664 


A 


944 


406 


GATVEDQSCNFGSLRWVVSVPHISARSCPDPLLS 
RTGRVPGGRGAGLPRHHSPRCCLQVFFNGANVR 
QVDVPTLTGAFGILAAHVPTLQVLRPGLWVHA 
EDGTTSKYFVSSGSIAVNADSSVQLLAEEAVTLD 
MLDLGAAKANLEKAQAELVGTADEATRAEIQIR 
1EANEALVKALE 


3665 


A 


98 


1388 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSFHEH 

RHQSGRCLSTGMAPNLKGRPRKKKPCPQRRDSF 

SGVKDSNNNSDGKAVAKVKCEARSALTKPKNN 

HNCKKVSNEEKPKVA1GEECRADEQAFLVALYK 

YMKERKTPIERIPYLGFKQINLWTMFQAAQKLG 

GYETITARRQWKHIYDELGGNPGSTSAATCTRR 

HYERLILPYERFIKGEEDKPLPPIKPRKQENSSQE 

NEKKTKVSGTiaUKHEIPKSKKEKENAPKPQDAA 

EVSSEQEKEQETLISQKSIPEPLPAADMKKKIEGY 

QEFSAKPLASRVDPEKDNETDQGSNSEKVAEEA 

GEKGPTPPLPSAPLAPEKDSALVPGASKQPLTSPS 

ALVDSKQESKLCCFTESPESEPQEASFPRLPHHTG 

HRWQTRMRRRMTNCPPWQITLPTAP 


3666 


A 


113 


1492 


LLQEMCTKTIPVL WGCFLLWNLYVS SSQTI YPGI 

KARTTQRALDYGVQAGMKMIEQMLKEKKLPDL 

SGSESLEFLKVDYVNYNFSNTKISAFSFPNTSLAF 

VPGVGIKALTNHGTANISTDWGFESPLFVLYNSF 

AEPMEKPILKNLNEMLCPIIASEVKALNANLSTLE 

VLTK1DNYTLLDYSLISSPEITENYLDLNLKGVFY 

PLENLTDPPFSPVPFVLPERSNSMLYIGIAEYFFKS 

ASFAHFTAGVFNVTLSTEE1SNHFVQNSQGLGNV 

LSRIAEIYILSQPFMYRIMATEPPIINLQPGNFTLD1 

PASIMMLTQPKNSTVETIVSMDFVASTSVGLVIL 

GQRLVCSLSLNRFRLALPESNRSNIEVLRFENILSS 

ILHFGVLPLANAKLQQGFPLPNPHKFLFVNSD1EV 

LEGFLLISTDLKYETSSKQQPSFHVWEGLNL1SRQ 

WRGKSAP 


3667 


A 


1 


181 


FRGRLGSGRNGGGSMNAPPAFESFLLFEGEKiTIN 
KDTKVPNACLFT1NKEDHTLGNIIK 


3668 


A 


212 


431 


VAGEAVPFFPMMYSEPLKPSYLALVLWYFLLTG 
YCITKPEVIFKIEQGEEPW1LEKGFPSQCHPAKYL 
WCLHD 


3669 


A 


458 


1056 


FSGVCFAGIAGSMATLLHDAVMNPAEVVKQRLQ 
MYNSQHRSAISCIRTVWRTEGLGAFYRSYTTQLT 
MNIPFQSIHFITYEFLQEQVNPHRTYNPQSHI1SGG 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJaninc C=Cystcine, D^Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G—GIycine, H=Histidinc, 
Msoleucine, K=Lysine, L=Leucine, MHVlethionine, 
N=Asparagine, P=Proline, Q=Glutamlne, R=Argininc, S=Serine, 
T==Threonine, V=Va1ine, W=Tryptophan, Y=Tyrosinc, 
X = Un known, *— Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LAGALAAAATTPLDVCKTLLNTQENVALSLANIS 
GRLSGMANAFRTVYQLNGLAGYFKGIQARVIYQ 
MPSTAISWSVYEFFKYFLTKJRQLENRAPY 


3670 


A 


145 


298 


RWCPLTFLPSTLMVLLLSLTFPSALTFFISICQLRN 
TGVEVDIVFQRVSFL 


3671 


A 


3 


462 


ILKVAKKERTMSSLPVPYKLPVSLSVGSCV1IKGT 

PIHSFINDPQLQVDFYTDMDEDSDIAFRFRVKFG 

NHVVMNRREFGIWMLEETTDYVPFEDGKQFELC 

IYVHYNEYEIKVNGHTHLRALSHRIPPSFVEDGC 

KCPRRYLPWTSVCVCN 


3672 


A 


1 


1028 


HYAKLGTRPRLKFMSSPSLSDLGKREPAAAADE 

RGTQQRRACANATWNSIHNGVIAVFQRKGLPDQ 

ELFSLNEGVRQLLKTELGSFFTEYLQNQLLTKGM 

VILRDKIRFYEGQKLLDSLAETWDFFFSDVLPML 

QAIFYPVQGKEPSVRQLALLHFRNAITLSVKLED 

ALARAHARVPPAIVQMLLVLQGVHESRGVTEDY 

LRLETLVQKWSPYLGTYGLHSSEGPFTHSCILEK 

RLLRRSRSGDVLAKNPVVRSKSYNTPLLNPVQE 

HE AEG A A AGGTSIRRH S VSEMTSCPEPQGFSDPP 

GQGPTGTFRSSPAPHSGPCPSRLYPTTQPPEQGLD 

PTRS 


3673 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIIVIVFYF 

TSSSVNSSAYTIYMGKDKYENEDLIKHGWPEDI 

WFHVDKLSSAHVYLRLHKGENIEDIPKEVLMDC 

AHLVKANSIQGCKMNNVNVVYTPWSNLKKTAD 

MDVGQIGFHRQKDVKIVTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 

EJ^EMKXKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3674 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 

TSSSVNSSAYTIYMGKDKYENEDLIKHGWPEDI 

WFHVDKLSSAHVYLRLHKGENIEDIPKEVLMDC 

AmVKANSIQGCKMNNVNVVYTPWSNLKKTAD 

MDVGQIGFHRQKDVKIVTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEIV[KJCR 

EKEEMKKKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3675 


A 


921 


1321 


VTLAKMRVHISSCLKVQEQMANCPKFVPVVPTS 
QPIPSNIPNRSTFACPYCGARNLDQQELVKHCVE 
SHRSDPNRWCPICSAMPWGDPSYKSANFLQHL 
LHRHKFSYDTFVDYSIDEEAAFQAALALSLSEN 


3676 


A 


3 


1856 


TLGRWLLGVYETVAPTLACLPRPRLRRRRRRRR 

RRMISRYTRKAVPQSLELKGITKHALNHHPPPEK 

LEEISPTSDSHEKDTSSQSKSDITRESSFTSADTGN 

SLSAFPSYTGAGISTEGSSDFSWGYGELDQNATE 

KVQTMFTAIDELLYEQKLSVHTKSLQEECQQWT 

ASFPHLRILGRQ1ITPSEGYRLYPRSPSAVSASYET 

TLSQERDSTIFGIRGKKLHFSSSYAHKASSIAKSSS 

FCSMERDEEDSIIVSEGIIEEYLAFDHIDIEEGFHG 

KKSEAATEKQKLGYPPIAPFYCMKEDVLAYVFD 

SVWCKVVSCMEQLTRSHWEGFASDDESNVAVT 

RPDSESSCVLSELHPLVLPRVPQSKVLYITSNPMS 

LCQASRHQPNVNDLLVHGMPLQPRNLSLMDKLL 

DLDDKLLMRPGSSTILSTRNWPNRAVEFSTSSLS 

YTVQSTRRRNPPPRTLHPISTSHSCAETPRSVEEIL 
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SEO ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-GIutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidinc, 
I=L>oleucine, K=Lysine, L=Leucine, M=Methionine,' 
N=Asparagine, P=Proline, Q=Giutamine, R=Arglnine t S=Serlne, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










RGARVPVAPDSLSSPSPTPLSRNNLLPPIGTAEVE 

HVSTVGPQRQMKPHGDSSRAQSAVVDEPNYQQ 

PQERLLLPDFFPRPNTTQSFLLDTQYRRSCAVEYP 

HQARPGRGSAGPQLHGSTKSQSGGRPVSRTRQG 

P 


3677 


A 


246 


757 


MRLQGA1FVLLPHLGPILVWLFTRDHMSGWCEG 

PRMLSWCPFYKVLLLVQTAIYSVVGYASYLVWK 

DLGGGLGWPLALPLGLYAVQLTISWTVLVLFFT 

VHNPGLALLHLLLLYGLVVSTALIAVHPINKLAAL 

LLLPYLAWLTVTSALTYHLWRDSLCPVHQPQPT 

EKSD 


3678 


A 1 


20 


1508 


RGKAEFFLAMAGTNALLMLENFIDGKFLPCSSYI 

DSYDPSTGEVYCRVPNSGKDEIEAAVKAAREAFP 

SWSSRSPQERSRVLNQVADLLEQSLEEFAQAESK 

DQGKTLALARTMDIPRSVQNFRFFASSSLHHTSE 

CTQMDJH^GCMHYTVRAPVGVAGLISPWNLPLY 

LLTWKIAPAMAAGNTVIAKPSELTSVTAWMLCK 

LLDKAGVPPGVVN1VFGTGPRVGEALVSHPEVPL 

ISFTGSQPTAERITQLSAPHCKKLSLELGGKNPAII 

FEDANLDECIPATVRSSFANQGEICLCTSRIFVQK 

SIYSEFLKRFVEATRKWICVGIPSDPLVSIGALISK 

AHLEKVRSYVKRALAEGAQIWCGEGVDKLSLPA 

RNQAGYFMLPTVITDIKDESCCMTEEIFGPVTCV 

VPFDSEEEVIERANNVKYGLAATVWSSNVGRVH 

RVAKXLQSGLVWTNCWLIRELNLPFGGMKSSGI 

GREGAKDSYDFFTEIKT1TVKH 


3679 


A 


1862 


502 


MAGTKPYMEIQTTIREYYEHLYANKLENLEEMD 

KFLDTYTLPRLNQEEVESLNRPITGSEIEAIINSLP 

TKKIPGPDRFTAKFYQRYKEELSNLIHYLGLSHH 

LLALNFIIVSFGKKSAWSSAQVKVTDTDFDGVEV 

RVFEGPPKPEEPLKRSVVYIHGGGWALASAKIRY 

YDELCTAMAEELNAV1VS1EYRLVPKVYFPEQIH 

DVVRATKYFLKPEVLQKYMVDPGRICISGDSAG 

GNLAAALGQQFTQDASLKNKLKLQALIYPVLQA 

LDFmPSYQQNVNTPILPRYVMVKYWVDYFKG 

NYDFVQAMIWNHTSLDVEEAAAVRARLNWTS 

LLPASFTKNYKPVVQTTGNARIVQELPQLLDARS 

APL1ADQAVLQLLPKTYILTCEHDVLRDDGIMYA 

KRLESAGVEVTLDHFEDGFHGCMIFTSWPTNFSV 

GIRTRNSYIKWLDQNL 


3680 


A 


249 


2146 


RSWGAPWFWRMRLLRRRHMPLRLAMVGCAFV 

LFLFLLHRD V S S REE ATEKP WLKSL V SRKD HYLD 

LMLEAMNNLRDSMPKLQIRAPEAQQTLFSINQSC 

LPGFYTPAELKPFWERPPQDPNAPGADGKAFQK 

SKWTPLETQEKEEGYKKHCFNAFASDRISLQRSL 

GPDTRPPECVDQKFRRCPPLATTSVUVFHNEAWS 

TLLRTVYSVLHTTPAILLKEIILVDDASTEEHLKE 

KLEQYVKQLQWRVVRQEERKGLITARLLGASV 

AQAEVLTFLDAHCECFHGWLEPLLAR1AEDKTV 

VVSPDTV TIDLNTFEFAJCPVQRGRVHSRGN b D WS 

LTFGWETLPPHEKQRRKDETYPIKSPTFAGGLFSI 

SKSYFEHIGTYDNQMEIWGGENVEMSFRVWQC 

GGQLEIIPCSVVGHWRTKSPHTFPKGTSVIARNQ 

VRLAEVWMDSYKKIFYRRNLQAAKMAQEKSFG 

DISERLQLREQLHCHNFSWYLHNVYPEMFVPDL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanme OCysteine, D=Aspartic Acid, 
E*=Glutamic Acid, F=Phcnylalanine, G^Glycine, H=Histidine, 
I=IsoJcucinc, K=Lysine, L=Leucinc, M=Mcthionine, 
N=Asparaginc, P=ProIine, Q^GIutamine, R=Arginine t S«Serine, 
T=Thrconlne, V-Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
Y=possible nucleotide insertion 










TPTFYGAIKNLGTNQCLDVGENNRGGKPL1MYS 
CHGLGGNQYFEYTTQRDLRHNIAKQLCLHVSKG 
ALGLGSCHFTGKNSQVPKDEEWEL AQDQLIRN S 
GSGTCLTSQDKKPAMAPCNPSDPHQLWLFV 


3681 


A 


2982 


1869 


LKDTLKSQMTQEASDEAEDMKEAMNRM1DELN 

KQVSELSQLYKEAQAELEDYRKRKSLEDVTAEY 

IHKAEHEKLMQLTNVSRAKAEDALSEMKSQYSK 

VLNELTQLKQLVDAQKENSVSITEHLQVITTLRT 

AAKEMEEKISNLKEHLASKEVEVAICLEKQLLEE 

KAAMTDAMVPRSSYEKLQSSLESEVSVLAS1CLK 

KSKEQEVNELLQKFQQAQEELAEMKRYSESSSK 
LEEDKDKKINEMSKEVTKXKEALNSLSQLSYSTS 
SSKRQSQQLEALQQQVKQLQNQLAECKKQHQE 
VISVYRMHLLYAVQGQMDEDVQKVLKQILTMC 
KNQSQKK 


3682 


A 


447 


1024 


AAATTATDm AT A A PPT A PTQPT^T PR] NPPSOSW 

NSTPFFKVKLPPQKEV1TSDELMAHLGNCLLSIKP 

QEKSEGLQLNFQQNVDDAMTVLPKLATGLDVN 

VRFTGVSDFEYTPECSVFDLLGIPLYHGWLVDPQ 

QSPEAVRAVGKLSYNQL/VGEDHHLQTLQ*HQP 

RDRKPDCRAVPGDHRGPSDLPRTV 


3683 


A 


2 


942 


LEIKQEEKFVGQCIKEELMHGECVKEEKDFLKKE 
1VDDTKVKEEPPINHPVGCKRKLAMSRCETCGTE 
EAKYRCPRCMRYSCSLPCVKKHKAELTCNGVRD 
KTAYISIQQFTEMNLLSDYRFLEDVARTADHISR 

FTKRICENSTFFDKKKQQFCWHVKLQFPQSQA\ST 

*KKRVPDDKTINEILKPYIDPEKSDPVIRQRLKAYI 

RSQTGVQILMKIEYMQQNLVRYYELDPYKSLLD 

NLRNKVHEYPTLHVVLKGSNNDMKVLHQVKSE 

STKNVGNEN 


3684 


A 


119 


1533 


SLQENVQEKRVRVCPGLGGLLPNGTPSITAAAAP 

QVLWRHVQPGCSHHLHACV1RAACRAGEGHAD 

imAGPPET/PVTLPSSWPWSSPWERQCPMH\L*AP 

GHAFRPVPTEHRRGWAALGHHRAAAGPLREPAS 

GSQPAPASC*PECHHGCPEQTRQCQDLLREAW 

APEQRG*PCAHLQT*ATATTLCPQVPAGRVWQP 

GHSCHLLPHRHDG SH*HHC AA HRRPVTRRQA AH 

GVPLPDACYSPHHTLPAAPPPATRPAGHTATHPE 

♦GGDLTPVPDGPHDCPRDVQGIPGAGGGSQLAPC 

ppppp A APVSVOGTOGLGPKNVLH*OWEG1RWQ 

BCEPE/PGPPPEVELKRGAKCRIGDHGLGAVLGQG 

EYAS*SPSIPW*ASSSACPPLHPTP/TVYTQSPAAA 

PGWTRPPSP/PPPGLYPGP/PASHAPGVRGGISHQL 

v<*T P*T rfcFCCSCP/PPPPAHGGRCPSLLPPEALAK 

LLL 


3685 


A 


101 


438 


AWLQCKINTELQTEVVMLKSMVLWLGEQVQi; 
LQLQQQLHCHl^TmCVT^EYN\KEYPWDLV 
KAHLQGASTSNITFDIGELQKKXILDLNKQTQEFQ 
PSL*AWTEFQQGLE 


3686 


A 


105 


845 


VSDVVKNQLVEVQCRQDGCDAVENVHQMFMF 
NWFTDCLWTLFLSNYQPSVESSSPGGSATSDDHE 
FDPS ADML VHDFDDERTLEEEEMMEGETNFS SEI 
EDLAREGDMPIHELLSLYGYGSTVRLPEEDEEEE 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=»Alanine C=Cysteine, EMAspartic Acid, 
E=Glutamic Acid, F-Phenylalaninc, G=Glycine, H=Histidine, 
I=Iso!eucine, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, (^Glutamine, R=Arginine, S*=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Un known, *=Stop codon, /^possible nucleotide deletion, 
impossible nucleotide insertion 










EEEEEGEDDEDADNDDNSGCSGENKEEN1KDSS 
GQEDETQSSNDDPSQSVASQDAQEIIRPRRCKYF 
DTNSEVEEESEEDEDYIP/SIISFFQSSDGI*SSSSSE 
DWKKEIMVGS 


3687 1 


A 


49 


1225 


PVLVTSLRMREADTLRPPQLMEVSADHSTVEFN 

HTGELLATGDKGGRVVIFQREPESKNAPHSQGE 

YDVYSTFQSHEPEFDYLKSLEIEEKINKIKWLPQQ 

NAAHSLLSTNDKTIICLWKITERDKRPEGYNLFCDE 

EGKLKDLSTVTSLQVPVLKPMDLMVEVSPRRIFA 

NGHTYHINSISVNSDCETYMSADDLRINLWHLA1 

-mD cT?XD\XTT\/niT^P AXTX/IFFiI TFVTT A^FFT-TPHHr' 

NLFVYSSSKGSLRLCDMRAAALCDKHSKLFEEPE 

DPSNRSFFSEIIS\SVSDVKFSHSDRYMLTR\DYLT 

VKVWDLNMEARPIETYQVHDYLRSKLCSLYEND 

r > *tvr\wcz2r' a \invTr,cnP /TTAyfTfl A VlsFNJFFP MFFlPNT 
v^lrUivr tlv^A WINVjroLi*\yillvi l o/v i j>]Nrrivivj.rjJiviN i 

KRDVTLEASRGSSKPRAVL 


3688 


A 


1 


401 


VT/\/DP'DT OT7A/TCI7CT XTT7XI P AXTTTQ^PVTYnPOP^T 

nt A A fiTPT T VATAT T VAT 1 FTT TFFRRRSSIFAMEE 
cnR PPFiWTnn"NlPlCI^FTsrPRR^PTHEKNTMGAOE 
AHIYVKTVAGSEEPVHDRYRPT1EMERRR 


3689 


A 


698 


889 


GRVLVHCAMGVSRSATLVLAFLMIYENMTLVEA 
IPDGAGPPQ1SALTQAFVRQLQVLDNRLGRE 


3690 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 1 


3691 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3692 


A 


3 


2831 


PLVRRLLRQTLRRVGGARAVREAVMRAVLTWR 

DKAEHCIND1AFKPDGTQLIL A A G SRLL V YDTSD 

GTLLQPLKGHKDTVYCVAYAKDGKRFASGSAD 

KSVIIWTSKLEGILKYTHNDAIQCVSYNP1THQLA 

SCSSSDFGLWSPEQKSVSKHKSSSKIICCSWTNDG 

Q YLALGMFNGDS1RNKNGEEKVKIERPGG SLSPT 

WSICWNPSSRWESFWMNRENEDAEDVIVNRYIQ 

EEPSTLKS AV Y S SQG SE AEEEEPEEEDD SPRDDNL 

EERNDILAVADWG\QKVSFYQLSGKQIGKDRAL 

NFDPCC1SYFTKGEYILLGGSDKQVSLFTKDGVR 

LGTVGEQNSWVWTGQAKPDSNYVVGGCQDGTI 

SFYQL1FSTVHGLYKDRYAYRDSMTDVIVQHLIT 

EQKVRIKCKELVKKIAIYRNRLAIQLPEKILIYELY 

SEDLSDMHYRVKEKinaCFECNLLVVCANHIDLC 

QEKRLQCLSFSGVKEREWQMESLIRYIKVIGGPP 

GREGLLVGLKNGQILKIFVDNLFAIVLLKQATAV 

RCLDMSASRKKLAVVDENDTCLVYDIDTKELLF 

QEPNANSVAWNTQCEDMLCFSGGGYLNIKASTF 

PVHRQKLQGFWGYNGSKIFCLHVFSISAVEVPQ 

SAPMYQYLDRKLFKEAYQIACLGVTDTDWRELA 

MEALEGLDFETAKKERKKRGETNNDLFLADVFS 

YQGKFHEAAKLYKRSGHENLALEMYTDLCMFE 

YAKDFLGSGDPKETKMLITKQADWARNIKEPKA 

AVEMYISAGEHVKAlblCuDriu W VUMLIUIAKK 

LDKAEREPLLLCATYLKKLDSPGYAAETYLKMG 

DLKSLVQLHVETQRWDEAFALGEKHPEFKDDrY 

MPYAQWLAENDRFEEAQKAFHKAGRQREAVQV 

LEQLTNNAVAESRFNDAAYYYWMLSMQCLDIA 

QDPAQKX) 


3693 


A 


3 


1099 


SSFPTCMRTVFHSNTSVSSLLHRPGHVTPQLTIHG 
G WRHHRDHTAIDE WDFNPS KFLI YTC LLLFS VLL 
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SEQ ID 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucicunae 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
r>— ijfiuiaiinc /vein, r=r iiLnyuiiaiiiiii, u^uijliiic, it— rlisiiuiue, 
I^Isoleucine, K=Lysinc, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proiine, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=poss!ble nucleotide deletion, 
\=posslble nucleotide insertion 










PLRLDGIIQWSYWAVFAPIWLWKLLVVAGASVG 

AGVWARNPRYRTEGEACVEFKAMLIAVGIHLLL 

LMFEVLVCDRVERGTHFWLLVFMPLFFVSPVSV 

AACVWGFRJrIDRSLELEILCSVNILQFIFIALKLDRJ 

mWPWLVVFVPLWILMSFLCLVVLYYIVWSLLFL 

RSLDWAEQRRTHVTMAISWITIVVPLLTFEVLL 

VHRLDGHNTFSYVSIFVPLWLSLLTLMATTFRRK 

GGNHWWFAIRRDF/CQDQLPQPTGKPPPPPLTDH 

HGEKALPLQNKDRGSWPASRGSPRLL 


3694 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVEN1KSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3695 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVENIKSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3696 


A 


456 


733 


LSAALWEEPILSLWSETKELTNRGKMNYPQIGPH 
RPHVKGLRVRPGPGTLSNAPICSLCPGMSNSDRGI 
H\GGEGQGPGKRAGHLGRGGGMSFL 


3697 


A 


877 


1873 


V WL*TLS *HTC ALMTVCRSCLVKYLEENNTCPT 
CRJVIHQSHPLQYIGHDRTMQDIVYKLVPGLQEA 
EMRKQREFYHKLGMEVPGDIKGETCSAKQHLDS 
HRNGETKADDSSNKEAAE 


3698 


A 


1 


572 


KQCGIPHEVVRDENSSVYAEVSRLLLATGHWKR 

LRRDNPRFNLMLGERNRLPFGRLGHEPGLVQLV 

NYYRGADKLCRKASLVKLIKTSPELAESCTWFPE 

SYVIYPTNLKTPVAPAQNGIQPPISNSRTDEREFFL 

ASYNRKKEDGEGNVWIAKSSAGAKVWVQW*M 

TDLEEEIDIPSPVGLGLESEWPL 


3699 


A 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKVEE 

HHLQPVQVLQTLLHSATAGTGCRRPARPPPAPPT 

PTPWRSRQSGKQSERAS*LKGRGRYGLGALGGR 

GGRALGGSRWPPPLPGETLFSGCKHRRRRRGSD 

AAPGEEAGT 


3700 


A 


33 


1318 


GYQIGMALASGPARRALAGSGQLGLGGFGAPRR 

GAYEWGVRSTRKSEPPPLDRVYE1PGLEPITFAG 

KMHFVPWLARPIFPPWDRGYKDPRFYRSPPLHE 

HPLYKDQACYIFHHRCRLLEGVKQALWLTKTKL 

IEGLPEKVLSLVDDPRNHDENQDECVLNVISHARL 

WQTTEEIPKRETYCPVIVDNLIQLCKSQILKHPSL 

ARRICVQNSTFSATWNRESLLLQVRGSGGARLST 

I<I>PLPT1ASREEIEATKKHVLETFYPISPIIDLHECN 

IYDVKNDTGFQEGYPYPYPHTLYLLDKANLRPH 

RLQPDQLRAKMILFAFGSALAQARLLYGNDAKV 

LEQPVVVQSVGTDGRVFHFLVFQLNTTDLDSNE 

GVKNLAWVDSDQLLYQHFWCLPVIKKRVVVEP 

VGPVGFKPETFRKFLALYLHGAA 


3701 


A 


86 


465 


WTLCGPEAGMVGYDPKPDGRNNTICFQVAVAGS 
VSGLVTRALISPFDVIKIRFQLQHERLSRSDPSAK 
YHGILQASRQILQEEGPTAFWKGHVPAQILSIGY 
GAVQFLSFEMLTELVHRGSVYDARE 


3702 


A 


166 


814 


GFWEKTNQSSHSMDPLGAPSQFVDVDTLPSWGD 
SCQDELNSSDTTAEIFQEDTVRSPFLYNKDVNGK 
VVLWKGDVALLNCTAIVNTSNESLTDKNPVSESI 
FMLAGPDLKEDLQKLKGCRTGEAQLTKGFNLAA 
RFIIHTVGPKYKSRYRTAAESSLYSCYRNVLQLA 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Hisridine, 
I=Isoleucine, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginlne, S=Serine, 
T=T nreomne, V=Valine, W= Tryptophan, Y= Tyrosine, 
X=Unkno>vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KEQSMSSVGFCVINSAKRGYPLKDATHIALRTVR 
RFLEIHGETIEKVV 


3703 


A 


128 


1255 


SLGPSPKSATIPCCGDTMAPEEDAGGEALGGSFW 

E AGNYRRTVQRVEDGHRLCGDL VSCFQERAR1 E 

KAYAQQLADWARKWRGTVEKGPQYGTLEKAW 

HAFFTAAERLSALHLEVREKLQGQDSERVRAWQ 

RGAFHRPVLGGFRESRAAEDGFRKAQKPWLKRL 

KEVE A SKKSYHA ARKDEKTAQTRESHAKADSA 

VSQEQLRKLQERVERCAKEAEKTKAQYEQTLAE 

LHRYTPRYMEDMEQAFETCQAAERQRLLFFKD 

MLLTLHQHLDLSSSEKFHELHRDLHQGIEAASDE 

EDLRV/WRSTHGPGMAMNWPQFEEWSLDTQRTI 

SRKEKGGRSPDEVTLTSIVPTRDGTAPPPQSPGSP 

GTGQDEEWSDEESP 


3704 


A 


1 


271 


ARGEDLALATGGGPDTVTHSNMPCPNSLVYDC 

WLN1KECSVGEHTFEDLGLCPGRNQREKKRSYK 

DFLRJEEEK1AAQVRNSSKKKLKDSE 


3705 


A 


170 


1318 


LNWANLVIMWPREEEKEKVQDYSLGGLSPDLRI 

DVSRKKJCILKAYDEDEDEDLYPD1HPPPSLPLPG 

QFTCPQCRKSFTRRSFRPNLQLANMVQIIRQMCP 

TPYRGNRSNDQGMCFKHQEALKLFCEVDKEAIC 

VVCRESRSHKQHSVLPLEEVVQEYKAKLQGHVE 

PLRia-ILEAVQICMKAKEERRVTELKSQMKSELA 

AVASEFGRLTRFLAEEQAGLERRLREMHEAQLG 

RAGAAASRLAEQAAQLSRLLAEAQERSQQGGLR 

LLQDIKETFNRCEEVQLQPPEVWSPDPCQPHSHD 

FLTDAIVRKMSRMFCQAARVDLTLDPDTAHPAL 

MLSPDRRGVRLAERRQEVADHPKRFSADCCVLG 

AQGFRSGRHYWEVCMGP 


3706 


A 


204 


1996 


SRERQTTWMDHNFAPAPPEMQSHGAPGPGTSFS 

HSHVLGRPIRPSRLPGGGSPLTPVLRKTIHLDTFP 

QSHIPQTSSRLGLGARTRSVPPQETGIALGASLSP 

LPTSSLVPRKLSSISLTLHQNSQARSLDRPLSHWE 

ELPTPGKKAAPHEGGRVSSPGSPPVTLVPGGRVH 

SEGPGNPGLTKSNRMLATEKPLVSSYLALPFQSR 

LAQSAPVLAEPGSLGQGHLVSVTDHMFrRASPG 

KGKJPRARGrPRPRGRLQRANTTVNLTAMDTRTD 

AARHLATMATNRPSLAINLATPNTSQLDTGTEFP 

ALDIKLGTARDLSSVGTVKSGKTVNLATAGTDCP 

GTAMNLTTVGTTKPGMVMDLIASEPDKLGKAM 

ATRSTAKPDMTTEGIAMDSATSDPVKPDTITATV 

GTSRLETAMALARVNRAKLGTAKNSLALDTSR 

MGTAVGSVVPVTPDPATGKTTLGSVNNLTISDV 

ATCLLMPSRSTDLALDNTNAAMDRATEPASLDL 

ATEYKGKCRNLVGDGLGCREGEVCELGDGSMK 

PMSINSNLLGY1GIDTIIEQMRKKTMKTGFDFNIM 

WGTEGCGAAAGLVAGSTKDPISFPQ 


3707 


A 


3 


549 


SSSISRDFLGQAACASGTMLRWLRDFVLPTAACQ 

DAEQPMRYETLFQALDRNGDGVVDIGELQEGLR 

NLGIPLGQDAEEKIFTTGDVN^Q)GKLDFEEFMKY 

LKDHEKKMKLAFKSLDKNNDGKIEASEIVQSLQ 

TLGLTISEQQAELILQSIDVDGTMTVDWNEWRD 

YFLFNPVTDIEEIIR 


3708 


A 


1 


1866 


EFRGAGRANMLAPRGAAVLLLHLVLQRWLAAG 
AQATPQVFDLLPSSSQRLNPGALLPVLTDPALND 
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SEQID 

NO* 


Method 


Predicted 

hAOinniAa 

ocgiiiiiing 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 

IIUCICUUUC 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-'Alanine C=Cysteine, D=Aspartic Acid, 

ITd^littami** Arid T7=PhpnvIfllnninr Cl—(. 1 vr i n p I-l — MicfiHin* 

I=IsoIeucine, K=Lysine, L=Leucine, M=Methionioe, 
N=Asparagine, P=Prollne, Q=GIutamine. R=Arginine, S=Serine, 
T=Threonlne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










LYVISTFKLQTKSSATIFGLYSSTDNSKYFEFTVM 

GRLSKAILRYLKNDGKVHLVVFNNLQLADGRRH 

RILLRLSNLQRGAGSLELYLDCIQVDSVHNLPRA 

FAGPSQKPETIELRTFQRKPQDFLEELKLWRGSL 

FQVASLQDCFLQQSEPLAATGTGDFNRQFLGQM 

TQLNQLLGEVKDLLRQEVNETSFLRNT1TECQAC 

GPLKFQSPTPSTVVPPASPAPPTRPPRRCDSNPCF 

RGVQCTDSRDGFQCGPCPEGYTGNGITCIDVDEC 

KYHPCYPGEHCINLSPGFRCDACPVGFTGPMVQ ! 

GVGISFAKSNKQVCTDIDECRNGACVPNSICVNT 

LGSYRCGPCKPGYTGDQIRGCKAERNCRNPELN 

PCSVNAQCIEERQGDVTCVCGVGWAGDGY1CGK 

DVDIDSYPDEELPCSARNCKKDNCKYVPNSGQE 

DADRDGIGDACDEDADGDG1LNEQDNCVLIHNV 

DQRNSDKD1FGDACDNCLSVLNNDQKDTDGDG 

RGDACDDDMDGDGIKNILDNCPKFPNRDQRDK 

DGDGVGDACDSCPDVSNPNQ 


3709 


A 


144 


417 


TQAMEGLLHYINPAHAISLLSALNEERLKGQLCD 
VLLIVGDQKFRAHKNVLAASSEYFQSLFTNKENE 
SQTVFQLDFCEPDAFDNVLNY1Y 


3710 


A 


245 


688 


FGMLKNKGHSSKKDNLAVNAVALQDHILHDLQ 

LRNLSVADHSKTQVQKJCENKSLKRDTKA1IDTGL 

KKTTQCPKLEDSEKEYVLDPKPPPLTLAQKLGLI 

GPPPPPLSSDEWEKVKQRSLLQGDSVQPCPICKE 

EFELRPQVFSIRG 


3711 


A 


3 


773 


SLEMSSDGEPLSRMDSEDSISSTIMDVDSTISSGRS 
TPAMMNGQGSTTSSSKNIAYNCCWDQCQACFNS 
SPDLADHIRS1HVDGQRGGVFVCLWKGCKVYNT 
PSTSQSWLQRHMLTHSGDKPFKCVVGGCNASFA 
SQGGLARHVPTHFSQQNSSKVSSQPKAKEESPSK 
AGMNKRRKLKNKRRRSLARPHDFFDAQTLDAIR 
HRAICFNLSAHIESLGKGHSVVFHSTVSILLFFQIK 
YKTLQKNISTHSKSLKI \ 


3712 


A 


2 


344 


RATWHNAGKEREAVQLMAGAEKRVKASHSFLR 
GLFGGNTRIEEACEMYTRAANMFKMAKNWSAA 
GNAFCQ A AKLHMQLQ SKHD S ATSF VDAGN A YK 
KADPQGKTARHVACYLCV 


3713 


A 


20 


974 


GAA ATACS SS SSSSG APATWA AHGPGKD V A SPS 

S VSLSPRRSRLLVLRCGLRRNPERPS SSPALRRLL 

LLLLLLLLLLLGFLLSPGPERGVGGGRFGRRLAL 

LWAAALGKWSGKVMSRRAPGSRLSSGGGGGG 

TNYSRSWNDWQPRTDSASADPGNLKYSSSRDRG 

GSSSYGLQPSNSAWSRQRHDDTRVHADIQNDE 

KGGYSVNGGSGENTYGRKSLGQELRVNNVTSPE 

FTSVQHGSRALATKDMRKSQERSMSYCDESRLS 

YLLRRITRENDRDRRLATVKQLKEF1QQPENKLV 

L VKQLDIL A A VHD VLNER 


3714 


A 


237 


458 


IFALKSPSYLLPCCTPEGKMDHKQLCWSHPQKSG 

QSSRSCCICSNQHGLIWKYSLNMCLQCCHQYVK 

DIGF1KL 


3715 


A 


970 


1524 


LCTLSPGISGTAGSCLTTEPGTELGTSFAQNGFYH 

EAVVLFTQALKLNPQDHRLFGNRSFCHERLGQP 

AWALADAQVALTLRPGWPRGLFRLGKALMGLQ 

RFREAAAVFQETLRGGSQPDAARELRSCLLHLTL 

QGQRGGICAPPLSPGALQPLPHAELAPSGLPSLRC 
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SEQ ID 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 

TTssf^liitnmir Artri TiWPhftnvlfllflnini 1 (~I=fJ lv<*i no H=HictfHinp 
d^^ji ii id line r\ciU) i?t >ii_ijj lommiiLj \j vj / ^ " — jrusnviiiiCj 

I=lsolcucine, K=Lysine, Iy=Leucine, M=Mcthiooine, 
N=Asparaginc, P=ProIine, Q=Glutaminc, R=Arginine, S=Serine, * 
T-Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










PRSTALRSPGLSPLLH 


3716 


A 


85 


308 


QGLPSTMVKLGCSFSGKPGKDPGDQDGAAMDS 

VPLISPLDISQLQPPLPDQVV1KTQTEYQLSSPDQQ 

NYTKSR 


3717 


A 


58 


618 


GAGCTSPGLWARKAAARCLPTYPSRAQPSNVGR 

RRRRRPGLGALAAGVPAMAESVERLQQRVQELE 

RELAQERSLQVPRSGDGGGGRVRJEKMSSEWD 

SNPYSRLMALKRMGIVSDYEKIRTFAVAIVGVGG 

VGSVTAEMLTRCGIGKLLLFDYDKVELANMNRL 

FFQPHQAGLSKVQAAGHTPEE 


3718 


A 


3 


593 


RGAGGRAGGRADGQPNMADQRQRSLSTSGESL 

YHVLGLDKNATSDDIKKSYRKLALKYHPDKNPD 

NPEAADKFKEINNAHAILTDATKRNIYDKYGSLG 

LYVAEQFGEENVNTYFVLSSWWAKALFVFCGLL 

TCCYCCCCLCCCFNCCCGKCKPKAPEGEETEFY 

VSPEDLEAQLQSDEREATDTPIVIQPASATEP 


3719 


A 


2 


2173 


SGGVRMGSRADGPRTSGHVTGKMAVFPWHSRN 

RNYKAEFASCRLEAVPLEFGDYHPLKPITVTESK 

TKKVNRKGSTSSTSSSSSSSVVDPLSSVLDGTDPL 

SMFAATADPAALAAAMDSSRRKRDRDDNSVVG 

SDFEPWTNKRGEILARYTTTEKLSINLFMGSEKG 

KAGTATLAMSEKVRTRLEELDDFEEGSQKELLN 

LTQQDYVNRIEELNQSLKDAWASDQKVKAPKN 

VHPGKLVYERIFSMCVDSRSVLPDHFSPENANDT 

AKETCLNWFFKIASIRELIPRFYVEASILKCNKFLS 

KTGISECLPRLTCMIRGIGDPL\GSVYARAYL\SRV 

GMEVAPHLKETLNKNFFDFLLTFKQIHGDTVQN 

QLWQGVELPSYLPLYPPAMDWIFQC1SYHAPEA 

LLTEMMERCKKLGNNALLLNSVMSAFRAEFIAT 

RSMDFIGMIKECDESGFPKriLLFRSLGLNLALAD 

PPESDRLQILNEAWKVITKLKNPQDYINCAEVWY 

E YTCBCHFTICRE VNTVLAD VIKHMTPDRA FEDS Y 

PQLQLIIKKVIAHFHDFSVLFSVEKFLPFLDMFQK 

ESVRVEVCKC1\RTPLSSINKSPPRTRSS*MPFCMF 

ARPCMTL/CNALTLEDEKRMLSYLINGFIKMVSF 

GRDFEQQLSFYVESRSMFCNLEPVLVQLIHSVNR 

LAMETRKVMKGNHSRKTA AFVRS WG A Y WFITIP 

SLAGIFTRLNLYLHSG 


3720 


A 


24 


296 


ENLFRAGFAFSLLRSSFYISKTYCS WFSNLISGSL 

ADFNSKGTRDYSPRQMAVRE/KVFDVI1RCFKRH 

GAEVIDTPVFELKVRNGQEETTW 


3721 


A 


2 


310 


PSCLTCVGHCSIGGSCTMIGIMMPECHCSLHMTG 
PRCEEHVFTLQQPGHLASILIPLLVLLLLALVAGVV 
FWHKRRVQGAKGFQHQRMTNGAMNVEIGNPTY 
K 


3722 


A 


75 


722 


MELVAGCYEQVLFGFAVHPEPEACGDHEQWTL 

VADFTHHAHTASLSAVAVNSRFVVTGSKDETIHI 

YDMKKKIEHGALVHHSGT1TCLKFYGNRHLISGA 

EDGLICIWDAKKWECLKSEKAHKGQVTFLSIHPS 

GKLALSVGTDKTLRTWNLVEGRSAFIKNIKQNA 

HI VEWSPRGEQ YVVIIQNKIDIYQLDTASI SGTITN 

EKRISSVKFLSES 


3723 


A 


110 


316 


MELSDNRRSGGLEGUVEKCPNLTYLNLSGNKIK 
DLSTVEALVSGTVLSLDLLFLVKFSE1CLCLLISI 


3724 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 
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SEQ1D 

NT/ \ . 


Method 


Predicted 

Degmning 

nucleotide 

location 

corresponding 

to first amino 

a Liu rcalUUv Ul 

peptide 
sequence 


Predicted end 
nucieonae 
location 
corresponding 
to last amino 
acid residue of 

rwntlrtf* 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E/~ uiuiamic acio, i'— rnenyuinnine. \j— Glycine, rt— liisiiuine, 
f^rsoleiicine, K=Lysine, LHLcucine, M=Methionine, 
N=Asparagine, P=Prolinc, Q=Glutaminc. R-Arginine, S=Serine, 
T=Thrconinc, V=Valine, W=Tryptophan. Y^Tyrosine, 
X-lfnknown, *=Stop codon, /^possible nucleotide deletion, 

\=nftQsihl*» nnrl^nfidp iniirtion 










VRACASLGVLSFPELEVVYEESRMVSLTAPYVSG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
GVLHHRGFGVACHLG\O.TDLPCVGVAKKLLQV 
DG 


3725 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 
VRACASLGVLSFPELEVVYEESRMVSLTAPYVSG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
G VLHHRGFGVACHLGVLTDLPCV GVAKKLLQ V 
DG 


3726 


A 


1 


433 


SSDDRSLFRRLKLNYAIFDEGHMLKNMGSIRYQ 
HLMTINANNRLLLTGTPVQNNLLELMSLLNFVM 
PHMFSS STSEIRRMF S SKTKS ADEQ SIYEKERIAH 
AKQI1KPFILRRVKEEVLKQLPPKKDRIELCAMSE 
KQEQLYLG 


3727 


A 


6 


383 


R1PRGKACXTVLGRSTGELEGFASSRLPPQPCGW 
GQSSDLLSR1DLDELMKKDEPPLDFPDTLEGFEY 
AFNEKGQLRHIKTGEPFVFNYREHLI-IRWNQKRY 
EALGEIITKYVYELLEKDCNSKKVS 


3728 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGST1SE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSVVSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF^LPAEMEAFKQ 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAA1GATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRP WWRKRFVS AMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDDLDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLTA 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDELR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYTSSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3729 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGST1SE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSSVDIVSSVRRPMSDPSWNRR 

P\GNEERELPP AAAIG ATSLVA APHSSS SSPSKD S S 

RGETEERKDSDDEKSDRNRP WWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMAKYEST 
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SEQ ID 

fVL7: 


EVIethod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
is— Glutamic Acid, I*— Jrnenyiiua nine, ij— uiycine, H=Jtiistfdine, 
I=Isoleucine, KHLysine, L^Leucine, M=Methionine, 
N=Asparagine, P«Proline, Q=Glu famine, R^Arginine, S=Serine, 
T=Threonine, V- Valine, W=Tryptophan, Y«Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possiblc nucleotide insertion 










EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLT\ 

HSTRNGLPDHTDPEDNEIVCFLKVQ1AEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLAS1AEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR. 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3730 


A 


3 


2452 


E1AGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDDP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRP W WRKRF V SAMP K 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLT\ 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLA1ERSVMNRIFKLAFYPNQDGDILR 

DQVLHEPUQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCDLRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3731 


A 


1 


1305 


VNTAMHEAKLMEECDELVEIIQQRKQM1AVK1K 

ETKVMKLRKLAQQVANCRQCLERSTVLINQAEH 

ILKENDQARFLQSAKNIAERVAMATASSQVLIPDI 

NFNDAFENFALDFSREKKLLEGLDYLTAPNPPSER 

EELCTASHDTITVHWISDDEFSISSYELQYTIFTGQ 

ANFISLYNSVDSWMIVPNIKQNHYTVHGLQSGTR 

YIFIVKAINQAGSRNSEPTRLKTNSQPFKLDPKMT 

HKICLKISNDGLQMEKDESSLKKSHTPERFSGTGC 

YVYGVLHNSDNS*MFISLSFPLSHRYAIGIAYKSA 

PKNEWIGKNASSWVFSRCNSNFVVRHNNKEML 

VDVPPHLKRLGVLLDYDNY/NMLSFYDPANSLVH 

LH7¥DVTFULPVCPTF^W^^L^^ILSGLPAPDFI 

DYPERQECNCRPQESPYVSGMKTCH 


3732 


A 


127 


2832 


LGQRLSLVPRPSLKRRLGKRLSLGLRERMMSLW 
WS/GPKVRTQATTGARPKTETKSVPAARPKTEAQ 
AMSGARPKTEVQVMGGARPKTEAQGITGARPKT 
DARA VGG ARSKTO AKAIPG ARPKDE AQ A WA QS 
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SEQ ID 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=»Alanine OCysteine, D=Aspartic Acid, 
E=G(utamic Acid, F=Phcnylalaninc, G=Glycine, H=Histidine, 
I=Isolencine, K=Lysine, Lf= Leu cine, M^Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=poss!ble nucleotide deletion, 
\=possible nucleotide insertion 










EFGTEAVSQAEGVSQTNAVAWPLATAESGSVTK 

SK\ACLWIEN*SMWM/PETFPGTQGQKGIQPWFG 

PGEETOMGSWCYSRPRAREEASNESGFWSADET 

STASSFWTGEETSVRSWPREESNTRSRHRAKHQT 

NPRSRPRSKQEAYVDSWSGSEDEASNPFSFWVG 

ENTNNLFRPRVREEANIRSKLRTNREDCFESESED 

EFYKQSWVLPGEEA>AIDSGTETKKILILP\VICLRA 

QKDVDSDRVKQEPRFEEEVIIGSWFWAEKEASLE 

GGASAICESEPGTEEGAIGGSAYWAEEKSSLGAV 

AREEAKPESEEEAIFGSWFWDRDEACFDLNPCPV 

YKVSDRFRDAAEELNASSRPQTWDEVTVEFKPG 

LFHGVGFRSTSPFGIPEEASEMLEAKPKNI.ELSPE 

GEEQESLLQPDQPSPEFTFQYDPSYRSVREIREHL 

RARESAESESWSCSCIQCELKiGSEEFEEFLLLMD 

KIRDPF1HEI SKJ AMGMRS A SQFTRDFrRDS G V VS 

LIETLLNYPSSRVRTSFLENMIHMAPPYPNLNM1E 

TFICQVCEETLAHSVDSLEQLTGNKGCFRHLTMT 

IDYHT\LIAN*YGPGFPLLF*PQAQCGE r nGFHVLK 

MLLNLSENPAVAKKLFSAKALSIFVGLFNIEETN 

DNIQIVIKMFQNISNIIKSGKMSLIDDDFSLEPLISA 

FREFEELAKQLQAQIDNQNDPEATGTTAFVGKG 

NNPSANRERLSPSVFCPGAQEAESLPARRVRGEE 

QRLLLEEVGARTADGIPEGW 


3733 


A 


2 


3274 


DVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHC 

F YEVEV A TLPDEEFRL VKIRFLIEDINDN APLFPAT 

VINISIPENSAINSKYTLPAAVDPDVGINGVQNYE 

LIKSQNTFGLDVTETPGGDKMPQLIVQKELDREEK 

DTYVMKVKVEDGGFPQRSSTAILQVSVTDTNDN 

HPVFKETEIEVSIPENAPVGTSVTQLHATDADIGE 

NAKIHFSFSNLVSNlARRLFHLNATrGLITIKEPLD 

REETPNHKXLVLASDGGLMPARAMVLVNVTDV 

NDNVPSIDIRYIVNPVNDTVVLSENIPLNTKIALIT 

VTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLL 

ETAA YLDYESTKEYAIKLL A\ADAGKPPLNQ SAM 

LFIKVKDENDNAPVFTQSFVTVSIPENNSPGIQLT 

KVSAMDADSGPNAKINYLLGPDAPPEFSLDCRT 

GMLWVKKLDREKEDKYLFTILAKDNGVPPLTS 

NVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRH 

GTVGLITVTDPDYGDNSAVTLSILDENDDFT1DSQ 

TGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSS 

AKVTINVVDVNDNKPVFIVPPSNCSYELVLPSTN 

PGTVVFQVIAVDNDTGMNAEVRYSIVGGNTRDL 

FAIDQETGNITLMEKCDVTDLGLHRVLVXANDL 

GQPDSLFSVVIVNLFVNESVTNATLINELVPQKH 

LKHQ*PQILEIADVSSPTSDYVKILVAAVAGTITV 

WVIFITAVVRCRQAPHLKAAQKNMQNSEWATP 

NPENRQMIMMKKKXKKKJKJ^SPKNLLLNWTIEE 

TKADDVDSDGNRVTLDLP1DLEEQTMGKYNWV 

TTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLN 

LKHHHQELPLDNTFVACDSISNCSSSSSDPYSVSD 

CGYPVTTFEVPVSVHTRPPVDLEVGGAQSGQVAT 

LTSSLMELLLCLMVAAFLPLELRPLGQQNVMSW 

EQEAKILLVGYWGDGEWCHFHFHHLIPGPVNPG 

YERKQYHILDSDSEDTQPSGELCPIPVRPFTILSIQ 

LLQDDGEHCGTKQGFQPAVQLGLLPPnCTLK 
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SEQ ID 

MA, 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
£f=\»mramic Ada, r— roenyiaianine, i^^Ajrycine, H— Hisndmc, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophaii, V=TyrosJne, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3734 


A 


1 


840 


GTRPGHLP APSDGFCV/HL* SIPS WGSF*GESL/EM 

QLITSLGLQEFDIARNVLELIYAQTLVWIGIFFCPL 

LPFIQMIMLFIMFYSKNISLMMNFQPPSKAWRAS 

QMMTFFIFLLFFPSFTGVLCTLAITIWRLKPSADC 

GPTOGLPLFIHSJYSWIDTLSTRPGYLWVVWIYRN 

LIGSVHFFFILTLIVLIITYLYWQITEGRj<IMIRLLH 

EQnNEGKDKMFLIEKLIKLQDMEKKANPSSLVLE 

RREVEQQGFLHLGEHDGSLDLRSRRSVQEGNPR 

A 


3735 


A 


2 


432 


VEVCRRYLWKMTVDASQNVQCCVIFSHFPFIFN 

NLSKIKLLHTDTLLKIESKKHKAYLRSAAIEEERE 

SEFALRPTFDLTVRRNHLIEDVLNQLSQFENEDL 

RKELWVSFSGEIGYDLGGS/VKKEIFYCLFAEMIQ 

PEYGMFMY 


3736 


A 


1542 


343 


KGAPSFVRLYQYPNFAGPHAALANKSFFKADKV 

TMLWNKKATAVLVIASTDVDKTGASYYGEQTL 

HYIATNGESAWQLPKNGPIYDWWNSSSTEFCA 

VYGFMPAKAT1FNLKCDPVFDFGTGPRNAAYYS 

PHGHILVLAGFGNLILQI*AD/IMKVWNVK>JYKL1 

SKPVASDSTYFAWCPDGEHILTATCAPRLRVNN 

GYKIWHYTGSILHKYDVPSNAELWQVSWQPFLD 

GIFPAKTITYQAVPSEVPNEEPKVATAYRPPALRN 

KPITNSICLHEEEPPQNMKPQSGNDKPLSKTALKN 

QRKHEAKKAAKQEARSDKSPDLAPTPAPQSTPR 

NTVSQSISGDPEIDKJUKNLKKKLKAIEQLKEQAA 

TGKQLEKNQLEKIQBCETALLQELEDLELGI 


3737 


A 


3190 


664 


VAMGTPRAQHPPPPQLLFL1LLSCPWIQGLPLKEE 

EILPEPGSETPTVASEALAELLHGALLRRGPEMG 

YLPGPPLGPEGGEEETTTTI1TTTTVTTTVTSPVLC 

NNN1SEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 

YPGYGEBIQVQTLNLSQEEELLVLAGGGSPGLAP 

RL1J\NSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSG YQLQGEETLICLNGTRPS WNGETPS 

CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 

WVIEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 

WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 

SPGQDCVWGVHVQEEKRILLQVEILNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPE WG WRTASHGDLIRGTVLTYQCEPG YELLG S 

DILTCQWDLSWSAAPPACQKIMTCADPGEIANG 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVT1TCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 

AlLLPLGLVrVLGSGVYIYYTKLQGKSLFGFSGSH 

SYSPITVESDFSNPLYEAGDTREYEVSI 


3738 


A 


3190 


664 


VAMGTPRAQHPPPPQLLFLILLSCPWTQGLPLKEE 
EILPEPGSETPTVASEALAELLHGALLRRGPEMG 
YLPGPPLGPEGGEEETTTTnTTTTVTTTVTSPVLC 
NNNISEGEGYVESPDLGSPVSRTLGLLDCTYS1HV 
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SEQID 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
□uciconae 
location 
corresponding 
to last amino 
acid residue of 
peptide , 
sequence 


Amino acid sequence (A=Alaninc OCysteine, D=Aspartic Acid, 
iL— Lfiutamic ACia, r— rnenyiuianme, \j vjiycnie, rt — tiisiiaine, 
I=Isoleucine, K=Lysine, L=Leuclne, M=Methloninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknovvn, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










YPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRWRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 

WVTEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNArECVDPTEPH 

WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 

SPGQDCVWGVHVQEEKRILLQVEILNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

DJLTCQWDLSWSAAPPACQK1MTCADPGEIANG 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAaMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 

AILLPLGLVIVLGSGVYIYYTKLQGKSLFGFSGSH 

SYSPITVESDFSNPLYEAGDTREYEVSI 


3739 


A 


734 


445 


LLEPEPAEEYTEQSEVEST/EGMILI* CCL YFAAFQ 
TNVSNIYFALQYVNRQFMAETQFTSGEKEQVDE 
WTVETVEVRVLCIAKLLSLSSVSNFYLY 


3740 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVNITKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

A VESIL YLGGNTKTGKA IQFA L D YLF AKS SRFLT 

KIAWLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKX VKKRIQLSPKKIKG YE VTSK VDLSELTSN V 

FPEGLPPSYVFVSTQRFKVKKIWDLWRILT1DG/* 

PQIAVTLNGVDKILLFTTTSVINGSQVVTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLR1Y 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQGIAG1PGVPGSPGIQG ARGL . 

PGYKGEPGRDGDK 


3741 


A 


5048 


1236 


MSAPAGSSHPAASARJDPPKFGGSAVSGAAAPAGP 

GAGPAPHQQNGPAQNQMQVPSGYGLHHQNYIA 

PSGHYSQGPGKMTSLPLDTQCGDYYSALYTVPT 

QNVTPNTVNQQPGAQQLYSRGPPAPHIVGSTLGS 

FQGAASSASHLHTSASQPYSSFVNHYNSPAMYS 

ASSSVASQGFPSTCGHYAMSTVSNAAYPSVSYPS 

LPAGDTYGQMFTSQNAPTVRPVKDNSFSGQNTA 

ISHPSPLPPLPSQQHHQQQSLSGYSTLTWSSPGLP 

STQDNLIRNrTTGSLAVANNNPTITVADSLSCPVM 

QNVQPPKSSPWSTVLSGSSGSSSTRTPPTANHPV 

EPVTSVTQPSELLQQKGVQYGEYVNNQASSAPT 

PLSSTSDDEEEEEEDEEAGVDSSSTTSSASPMPNS 

YDALEGGS YPDMLS SSASSPAPDPAPEPDPA SAP 

APASAPAPVVPQPSKMAKPLAMAIQHFSLVIRML 

QHHLFLEYSPSNPVYSGFQQYPQQYPGVNQLSSS 
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SEQ ID 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 

I1UU CUllUL. 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alaninc OCysteinc, D=»Aspar1ic Acid, 
F^nititnmir Arirt F=PhpnvlflFnninp. C=fiJvcine H»Tlt«tidi nr 

Hj — Vj 1 Ulalll It. riLIU) r x iiciijt laiauiiit) V* ijf\.i iiv.j »a imiiuiiitj 

I=IsoIeucine, K=Lyslne, L=Leuclne, M=Methioninc, 
N=Asparaglne, P=Proline, Q=Glutamlne, R=Arginine, S=Scrinc, 
T=Thrconine, V^Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










IGGLSLQSSPQPESLRPVNLTQERNILPMTPVWAP 

VPNLNADLKKLNCSPDSFRCTLTNIPQTQALLNK 

AKLPLGLLLHPFRDLTQLPVITSNTIVRCRSCRTYI 

NPVFVSFIDQRR*KCNLCYRVNDVPEEFMYNPLT 

RSYGEPHKRPEVQNSVTVEFIASSDYMLRPPQPAV 

YLFVLDVSHNAVEAGYLTI/LWCQSLLE\NLDKLP 

G\DSRT\RIGFMTFD\STYSFLQFTQEGLSQPQMLI 

VSDIDDVFLPTPDSLLVNLYESKELIKDLLNALPN 

MFTMTIETHSALGPALQAAFKLMSPTGGRVSVF 

QTQLPSLGAGLLQSREDPNQRSSTKVVQH1.GPAT 

DFYKKLALDCSGQQTAVDLFLLSSQYSDLASLA 

CMSKYSAGC1YYYPSFHYTHNPSQAEKLQKDLK 

RYLTRKIGFEAVMR1RCTKGLSMHTFHGNFFVRS 

TDLLSLANINPDAGFAVQLSIEESLTDTSLVCFQT 

ALLYTSSKGERRIRVHTLCLPVVSSLSDVYAGVD 

VQAAICLLANMAVDRSVSSSLSDARDALVNAVV 

DSLSAYGSTVSNLQHSALMAPSSLKLFPLYVLAL 

LKQKAFRTGTSTRLDDRVYAMCQIKSQPLVHLM 

KM1HPNLYRIDRLTDEGAVHVNDRIVPQPPLQKL 

SAEKLTREGAFLMDCGSVFYIWVGKGCDNNFIE 

DVLGYTNFAS1PQKMTHLPELDTLSSERARSFIT 

WLRDSRPLSPILHIVKDESPAKAEFFQHLIEDRTE 

AAFSYYEFLLHVQQQICK 


3742 


A 


934 


68 


SMLASQGVLLHPYGVPMIVPAAPYLPGL1QGNQE 

AAAAPDTMAQPYASAQFAPPQNGIPAEYTAPHP 

HPAPEYTGQTTVPEHTLNLYPPAQTHSEQSPADT 

SAQTVSGTRNKQD*RSTDGWPSPKTQTS*KHGK 

QVSSPSGLHVSNIPFR\FRDPDLRQMF\GQFGICILD 

VEI1FNERGSKGFGFVTFENSADADRAREK\LHGT 

VV\EGRKI\EVN\NATARVMTNKKTVNPYTNG WK 

LNPVVGAVYSPEFYAGTVLLCQANQEGSSMYSA 

PSTDFRGAKLHTSRPLLSGS 


3743 


A 


3 


1456 


QFQQAWMQNKVPIPAPNEVLNDRKEDIKLEEKK 

KTQAEIEQEMATLQYTNPQLLEQLK1ERLAQKQV 

EQIQPPPSSGTPLLGPQPFPGQGPMSQIPQGF/PTA 

PSISADANEHGS\KGPPGPQGQFRPPGPQGQMGP 

QGPPLHQGGGGPQGFMGPQGPQGPPQGLPRPQD 

MHGPQGMQRHPGPHGPLGPQGPPGPQGSSGPQG 

HMGPQGPPGPQGHIGPQGPPGPQGHLGPQGPPGT 

QGMQGPPGPRGMQGPPHPHGIQGGPGSQGIQGP 

VSQGPLMGLNPKGMQGPPGPRENQGPAPQGMI 

MGHPPQEMRGPHPPGGLLGHGPQEMRGPQEIRG 

MQGPPPQGSMLGPPQELRGPPGSQSQQGPPQGSL 

GPPPQGGMQGPPGPQGQQNPARGPHPSQGPIPFQ 

QQKTPLLGDGPRAPFNQEGQSTGPPPLIPGLGQQ 

GAQGRIPPLNPGQGPGPNKVS/ERGAPPRHEGRA 

PPRGRDGFPGPMKTLV 


3744 


A 


1571 


652 


PLTGRKCPGWTHSGSRRSPRIAEEVPGFPKRAEA 

SRQFSETADRLELLRRAVMAAARATTPADGEEP 

APEAEALAAARERSSRFLSGLELVKQGAEARVFR 

GRFQGI^AVIICHRFPKGYRHPALEARLGRRRTV 

QEARALLRCRRAGISAPVVFFVDYASNCLYMEE1 

EGSVTVRDUFSPLWRLKKTPQGLSNLAKTIGQVL 

ARMHDEDLIHGDLTTSNMLLKPPLEQLN1VL1DF 

GLSFISALPEDKGVDLYVLEKAFLSTHPNTETVFE 
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SEQID 

NO* 


Method 


Predicted 

ueginniiig 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

IIUUCUUUC 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cystcinc, I)=Aspartic Acid, 

Cj — uiuuiiiiiL aliu, r — r ncijjiuimuiic, \j uiyuui, n— xiisnuinc, 

I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S~Serinc, 
T=Threonine, V=Valine, W=Try ptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










AFLKSYSTSSKKARPVLKKLDEVRLRGKKRSMV 
G 


3745 


A 


127 


1433 


GSHRFSLASPLDPEVGPYCDTPTMRTLFNLLWLA 

LACSPVHTTLSKSDAKKAASKTLLEKSQFSDKPV 

QDRGLVVTDLKAESVVLEHRSYCSAKARDRHFA 

GDVLGYVTPWNSHGYDVTKVFGSKFTQISPVWL 

QLKRRGREMFEVTGLHDVDQGWMRAVRKHAK 

GL\P*CLGSCLRTGLTMISGA r VLDSEDEIEELSKT 

VVQVAKNQHFDGFVVEVWNQLLSQKRVGLIHM 

LTHLAEALHQARLLALLVIPPAITPGTDQLGMFT 

HKEFEQLAPVLDGFSLMTYDYSTAHQPGPNAPL 

SWVRACVQVLDPKSKWRSKILLGLNFYGMDYA 

TSKDAREPVVGARYIQTLKDHRPRMVWDSQVSE 

HFFEYKKSRSGRHVVFYPTLKSLQVRLELARELG 

VGVSIWELGQGLDYFYDLL*VGIAASAVDVFFSK 

PWSE 


3746 


A 


1 


898 


EDRAAECRTKPLPMAVSIRGNADSIVACLVLMVL 

YLIKKRLVACAAWYGFAVHMKIYPETYILPITL 

HLLPDRDNDKSLRQFRYTFQACL*ELLKRLCNRT 

ALMFVAVAGLTFFALSFGFYYEYGWEFLEHTYF 

YHLTRRDIRHNFSPYFYMLYLTAESKWSFSLG1A 

AFLPQLILLSAVSFAYYRDLVFCWFLHTSEFVTFN 

KVCTSQYFLWYLCLLPLVMPLVRMPWKRAVVL 

LMLWFIGQAMWLAPAYVLEFQGBCNTFLFIWLA 

GLFFLLINCSILIQ1ISHYKEEPLTERIKYD 


3747 


A 


1 


2325 


MVISFQGLVTFGDVAVDFSQEEWEWLNPIQRNL 

YRKVMLENYRNLASLGLCVSKPDVISSLEQGKEP 

WTVKRKMTRAWCPDLKAVWKDCELPLKKDFCE 

GKLSQAVITERLTSYNLEYSLLGEHWDYDALFET 

QPGLVTIKNLAVDFRQQLHPAQKNFCKNG1WEN 

NSDLGSAGHCVAKPDLVSLLEQEKEPWMVKREL 

TGSLFSGQRSVHETQELFPKQDSYAEGVTDRTSN 

TKLDCSSFRENWDSDYVFGRKLAVGQETQFRQE 

PITHNKTLSKERERTYNKS GRWFYLDDSEEKVH 

NRDS1KNFQKSSVVIKQTGIYAGKKLFKCNECKK 

TFTQSSSLTVHQRIHTGEKPYKCNECGKAFSDGS 

SFARHQRCHTGKKPYECIECGKAFIQNTSLIRHW 

RYYHTGEKPFDCIDCGKAFSDHIGLNQHRRIHTG 

EKPYKCDVCHKSF\RYGSSLTVHQRIHTGEKPYE 

CDVCRKAFSHHASLT\Q\HQRVHSGEKPFKCKEC 

GKAFRQNIHLASHLRIHTGEKPFECAECGKSFSIS 

SQLATHQRJHTGEKPYECKVCSKAFTQKAHLAQ 

HQKTHTGEKPYECKECGKAFSQTTHLIQHQRVH 

TGEKPYKCMECGKAFGDNSSCTQHQRLHTGQRP 

YECIECGKAFKTKSSLICHRRSHTGEKPYECSVC 

GKAFSHRQSLSVHQRIHSGKKPYECKECRKTFIQI 

GHLNQHKRVHTGERSYNYKKSRKVFRQTAHLA 

HHQRIHTGESSTCPSLPSTSNPVDLFPKFLWNPSS 

LPSP 


3748 


A 


823 


1 


GGYTKSGYDSACKDFVPHDLEVQIPGRVFLVTG 

GNSGIGKATALEIAKRGGTVHLVCRDQAPAEDA 

RGEIIREXSGNQl^ni^HlVDLSDPKKIWKPVENFKQ 

EHKL HVL\ VNN AGCMVNKRE AHKXMDFEKOTG 

CQYSGVCTFLTTRPDPLCWRKNTDPRVITWSSG 

GMLVQKLNNQ*SPVRKNT1WMGTMVYAQNKVS 
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SEQID 


Method 


Predicted 
beginning \ 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 

mini ontiff a 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D«Aspartic Acid, 

iLi Vsiu mm ic /yciq> i* — * iicny miainHC) v» vjiyi-mcj n nisnainc, 

I=Isoleucine, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Argim'ne, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possibIe nucleotide insertion 










ERQQVVLT\ERWGPRAPG\IHFSSMHPGWA\DTPG 
VRQAMPGFHVQASGYRLRSEAQGADTMLWLAL 
SSARSRTAQRP 


3749 


A 


1939 


715 


GFLRLSQAT\RQRLSIPVMVLTLDPTRD\QCFGDR 

FSRLLLDEFLGYDDILVMSSVKGLAENEENKGFLR 

NWSGEHYRFV\SMWMART\SYLAAFANHGQSF 

TLSVSHACCGYSHHQIFVITVDLLQMLEMNMAIA 

FPAAPLLTV7LALVGMEAIMSEFFNDTTTAFYILLI 

VWLADQYDAICCHTSTSKRHWLRFFYLYHFAFY 

AYHYRFNGQYSSLALVTSWLFIQHSMIYFFHHYE 

LPAILQHVRIQ\EMLLQAPTLGPGTPTA\LPDDMN 

MNSGAPATAP\DSAGQPPALGPVSPGASGSPGPV 

AAAPSSLVAAAASVAAAAGGDLGWMAETAAIIT 

DASFLSGLSASLLERRPASPLGPAGGLPHAPQDS 

VPPSDSAASDTTPLGAAVGGPSPASMAPTEAPSE 

VGS 


3750 


A 


2 


844 


GLLEPFSKLLSFVIQNAVFTLAYLVELCGLCYRA 

FTKERDKFYLSRSVVLELLQALKJLKSPLPDTNLL 

LLVQFICADAGTKLAESTILSKQM1ASVPGCGTA 

AMECVRQYINEVLDFMVADMHTLTKLKSHMKTC 

SQPLHEDTFGGHLKVGLAQIAAMDISRGNHRDN 

KAVIRYLPWLYHPPSAMQQGPKEFIECVSHIRLL 

SWLLLGSLTHNAVC/LKWPPLPGLPEPLDAGSHV 

ADHLIVILIGFPEQSKTSVL\HMCSLFHAF\SLAQL 

WDSLLARQSGRW 


3751 


A 


431 


2 


AFTRKCEETAFIVPQCEIIPTE/WVCRRIPTGSSLER 

NPGVKEGCEFCPPKVEMFFKDDANHDPQWSRQ 

QLIAAKFGFAALGI/QTEVD1MSHAT*AVFEIPEKS 

RL\PQNCTPVDMKIEFGVHVTSKEILTDVIDNDS* 

RHSPS 


3752 


A 


131 


1278 


AWSGSGLLVLCINTASMPMISVLGKMFLWQREG 

PGGRWTCQTSRRVSSDPAWAVEWIELPRGLSLSS 

LGSARTLRGWSRSSRPSSVDSQDLPEVNVGDTV 

AMLPKSRRALTIQEIAALARSSLHGISQWKDHV 

TKPTAMAQGRVAHLIEWKGWSKPSDSPAALESA 

FSSYSDLSEGEQEARFAAGVAEQFA1AEAKLRA 

WS S VDGEDSTDD S YDEDF AGGMDTDMAGQLPL 

GPHLQDLFTGHRFSRPVRQGSVEPESDCSQTVSP 

DTLCSSLCSLEDGLLGSPARLA\PSCWAMSCFSPN 

CPPAGKVPSAAW/APLEAQDSLYNSPLTESCLSP 

AEEEPAPCKDCQPLCPPLTGS WERQRQASDLAS S 

GWSLDEDEAEPEEQ 


3753 


A 


3 


1138 


YYSSVRQRVTCEEPRFRECAAAL1EGSATEVYAG 

EWRADRRSGFGVSQRSNGLRYEGEWLGNRRHG 

YGRTTRPDGSREEGKYKRNRLVHGGRVRSLLPL 

ALRRGKVKEKVDRAVEGARRAVSAARQRQEIA 

AARAAD ALLKA V AA S S V AEKA VE AARMAKLIA 

QDLQPMLEAPGRRPRQDSEGSDTEPLDEDSPGV 

YENGLTPSEGSPELPSSPASSRQPWRPPACRSPLP 

PGGDQGPFSSPKAWPEEWGGAGAQAEELAGYE 

AEDEAGMQGPGPRDGSPLLGGCSDSSGSLREEE 

GEDEEPLPPLRAPAGTEPEPIAMLVLRGSSSRGPD 

AGCLTEELGEPAATERPAQPGAANPLWGAVAL 

LDLSLAFLFSQLLT 


3754 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKJDSIQLD 
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SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alnninc C=Cysteinc, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyla!anine, G=Glycine, H— Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Prollne, Q=Glutamlne, R=Argininc, ^Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y-Tyrosinc, 
X=Unknown, *-Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










EDSERKVVKMLLRLLEDKNGEVQNLAVK^LGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYIKHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

VVKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRS SSSTIRMD ALA FLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKIA 

AEALVVLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNE1TRLPAIKALTLVAV 

SPLQLDLQPILAEALffiLASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VA ALSAACPQVEAESTASRLVCDARSPHSSTG V K 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 

EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGVVAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPIDPLLK 

SFIA VHNKPSLVRDLLDDILPLL Y QETKJRRDLI R E 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNHVEDG LKDHYDIRMLTFIMVARL AT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3755 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 

EDSERKVVKMLLRLLEDKNGEVQNLAVKWLG V 

PLGAFHASLLHCLLPQLSSPRL A VRKRA VG ALG H 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYIKHDPNYNYDSDEDEEQMETEDSEF SEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAY1VL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

VVKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAE AFHPHLPELLPPVMAC VADSF YK I A 

AEALWLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCiMGHL VGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPA1KALTLVAV 

SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQ\EAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 0=Aspartic Acid, 
E=Glutamic Acid, F-P he nyl alanine, G=Glycine, H=Histidiue, 
T=Isoleucinc, K«»Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R-Arginine, S=Serine, 
T^Threoninc, V=Va1ine, W=Tryptophan» Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EDVRAAASYALGRVGAGSLPDFLPFLLEQrEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGVVAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHP1DPLLK 

SHAVHNKPSLVRDLLDDILPLLYQETKIRRDL1RE 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNHVEDGLKDPIYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKJR.SAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3756 


A 


112 


1361 


SLEEQQGRHPSFAPKCASQILGRIMITLITEQLQK 

QTLDELKCTRFSISLPLPDFIADISNCGNSFQLVSE 

GASWRGLPHCSCAEFQ/DQPQLQLPSLRPEPAPQ 

TT\HRGNSPKEQPFSQVLRPEPPDPEKLPVPPAPPS 

KRHCRSLSVPVDLSRWQPVWRPAPSKLWTPIKH 

RGSGGGGGPQVPHQSPPKRVSSL/SVPPSSQCLFS 

MCPSSHTLQPSFLQPGPGP\DSSRPCAASPQSGSW 

ESDAESLSPCPPQRRFSLSPSLGPQASRFLPSARSS 

PASSPELPWRPRGLRNLPRSRSQPCDLDARKTGV 

KRRHEEDPRRLRPSLDFDKMNQKPYSGGLCLQE 

TAREGSSISPPWFMACSPPPLSASCSPTGGSSQVL 

SESEEEEEGAVRWGRQALSKRTLCQRDFGDLDL 

NLIEEN 


3757 


A 


413 


1 


PKPMLQ QDFT/SLPDQGLDH1 AE/N S YFD A RS LC A 
AELVCKJEWQQVTSE*^D J WKKLIERMVHAYPL\V 
ICGLSEICVW/DQHLFKNRPTDGPPNSFHRSLYPKU 
QVIETIESNWQCG*HTLQRIQCHSEKSKGVYCLQ 
YDDEK 


3758 


A 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQEM 

TRRPSLMAGRQHGWSAQQSATVANPVPGANPD 

LLPHFLGEPEDVYIVKNKPVLLVCKAVPATQIFF 

KCNGEWWQVDHVIERSTDGSSGLPTMEVRINV 

SRQQVEKVFGLEEYWCQCVAWSSSGTTKSQKA 

YIR1A YLRKNFEQEPLAKEVSLEQGI VLPCRPPEGI 

PPAE 


3759 


A 


1 


561 


ADDTLHLWNLRQKRPAILHSLKFCRERVTFCHLP 

FQSKWLYVGTERGNIHIV>rVESFTLSGYVIMWN 

KA IELSSKSHPGP VVHISDNPMDEGKLLIGFESGT 

VVLWDLKSKKADYRYTYDEAIHSVAWHHEGKQ 

F1CSHSDGTLTIWNVRSPAKPVQTITPHGKQLKD 

GKKPEPCKPILKVEFXTTR 


3760 


A 


1 


824 


LPACRCGCVAGCPSNHGICRCLRASERQVCVMH 

LKHLRTLLSPQDGAAKVTCMAWSQNNAKFAVC 

TVDRVVLLYDEHGERRDKFSTKPADMKYGRKS 

YMVKGMAFSPDSTKIAIGQTDNIIYVYKIGEDWG 

DKKVICNKF1QTVKFRPVPGTLG*TNIYQYIYL*IQ 

PGVAFLTSECDFSYCKDGASWLFMVICCLP*SPA 

VSFPIGD*\SAVTCLQWPAEYIIVFGLAEGKVRLS 

NTKTNKSSTIYGTESYVVSLTTNCSGKGILSGHA 

DGYQR 


3761 


A 


2253 


320 


PVIQRCSQPYGFSLLISFFLKCVSETSQQPPSRKVF 
QLLPSFPTLTRSKSHESQLGNRIDDVSSMRFDLSH 
GSPQMVRRDIGLSVTHRFSTKSWLSQVCHVCQK 
SMIFGVKCKHCRLKCHNKCTKEAPACR1SFLPLT 
RLRRTESVPSDINTNPVDRAAEPHFGTLPKALTKK 
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SEQID 

MA, 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=»Alanine C=Cysteine, D=Aspartic Acid, 
fc.=t«lutamic Acid, ^Phenylalanine, u E =v*lycine ) H=Histidine 1 
I=Isoleucine, K-Lysine, L^Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R*=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown» *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EHPPAMNHLDSSSNPSSTTFSTPSSPAPFPTSSNPS 

SATTPP\NPSP\GQR\DSRFNFPSC/AYFIHHR\Q\QFI 

FPDISAFAHAAPLPEAADGTRLDDQPKADVLEAH 

EAEAEEPEAGKSEAEDDEDEVDDLPSSRRPWRG 

PISRKASQTSVYLQEWDIPFEQVELGEPIGQGRW 

GRVHRGRWHGEVAIRLLEMDGHNQDHLKLFKK 

EVMNYRQTRHENVVLFMGACMNPPHLAIITSFC 

KGRTLHSFVRDPKTSLDINKTRQIAQEIIKGMGYL 

HAKGIVHKDLKSRNVFYDNGMCVVITDFGLRGIS 

GVYPVEGRRENQLKLSHDWLCYLAPEIVREMTPG 

KDEDQLPFSKAADVYAFGTVWYELQARDWPLK 

NQAAEASWQIGSGEGMKRVLTSVSLGKEVSEN 

LSACWAFDLQERPSVFSLLMDMLEKLPKLNRRLS 

HPGHF*KSADINSSKVVPRFERFGLGVLESSNPK 

M 


3762 


A 


2 


1578 


MAHY1TFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVNITKNF 

DIGPKFIQVGVVQYSDYPVLE1PLGSYDSGEHLTA 

AVESILYLGGMTKTGKAIQFALDYLFAKSSRFLT 

K1AVVLTDGKSQDDVKDAAQAARDSKITLFATG 

VGSETEDAELRA1ANKPSST Y VFY VEDYIAISKJR 

EVMKQKLCEESVCPTRtPVAARDERGFDILLGLD 

VNKKVKKRIQLSPKKIKGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKIWDLWRILTEDG/* 

PQ3AVTLNGVDKILLFTTTSVINGSQVVTFANPQV 

KTLFDEG^QIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLV1SGISGITGYQGIAGTPGVPGSPGIQGARGL 

PGYKGEPGRDGDK 


3763 


A 


3 


1267 


CKVWRNPLNLFRGAEYNRYTWVTGREPLTYYD 

MNLSAQDHQTFFTCDSDHLRPADAIMQKAWRE 

RNPQARISAAHEALEINECATAY1LLAEEEATTIA 

EAEKLFKQALKAGDGCYRRSQQLQHHGSQYEA 

QHSVLYLPLQ\TRHQCLGVHQKKASNVCQKTRE 

DQGSSENDERFNEGVPPSEYVQYP*KPF\KALLEL 

QAYADVQAVLAKYDDISLPKSATICYTAALLKA 

RA V SDKFSPE AASRRGLSTAEMN A VE AIHRA V EF 

NPHVPKYLLEMKSLILPPEHILKRGDSEAIAYAFF 

HLAHWKRVEGALNLLHCTWEGTFRMIPYPLEKG 

HLFYPYPICTETADRELLPSFHEVSVYPKKELPFFI 

LFTAGLCSFTAMLALLTHQFPELMGVFAKAVSV 

CLEGGLGEWMGKAKGIKAA 


3764 


A 


25 


1032 


RSADGLCGNKDRERGNEFTRNQQAAQEVVNPK 

KKMKKKKYVNSGTVTLLSFAVESECTFLDYIKG 

GTQINFTVAIDFTASNGNPSQSTSLHYMSPYQLN 

AYALALTAVGEIIQHYDSDKMFPALGFGAKLPPD 

GRVSHEFPLNGNQENPSCCGIDGILEAYHRSLRT 

VQLYGPTNFAPVVTHVARNAAAVQDGSQYSVL 

LI1TDGVISDMAQTKEAIVNG\SKLPMSIIIVGVGQ 

AEFNAMVELDGDDVRISSRGKLAERDIVQFVPFR 

DYVDRTGNHVLSMARLARDVLAEIPDQLVSYM 

KAQGIRPRSPPAAPTHSPSQSPARTPPACPLHTHI 


3765 


A 


172 


3456 


LGMMDSPKIGNGLPVIGPGTDIGISSLHMVGYLG 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
\oeation 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Aianine C=Cysteine, D=Aspartic Acid, 
E«=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucinc, M=Methionine, 
N=Asparagine, P=Pro1ine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan> Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=posslble nucleotide insertion 










KNFDSAKVPSDEYCPACKEKGKLKALKTYRISFQ 

ESDFLCEDLQCIYPLGSKSLNNLISPDLEECHTPHK 

PQKRKSLESSYKDSLLLANSKKTRNYIAIDGGKV 

LNSKHNGEVYDETSSNLPDSSGQQNPIRTADSLE 

RNE1LEADTVDMATTKDPATVDVSGTGRPSPQN 

EGCTSKLEMPLESKCTSFPQA LC VQ WKNA YALC 

WLDCILSALVHSEELKNTVTGLCSKEESIFWRLL 

TKYNQANTLLYTSQLSG\nKDGDCKKLTSEIFAEI 

ETCLNEVRDEEFISLQPQLRCTLGDMESPVFAFPL 

LLKLETHIEKLFLYSFSWDFECSQCGHQYQNRH 

MKSLVTFTNVtPEWHPLNAAHFGPCNNCNSKSQI 

RKMVLEKVSPIFMLHFVEGLPQNDLQHYAFHFE 

GCLYQITSV1QYRANNHFITWILDADGSWLECDD 

LKGPCSERHKKFEVPASErHIVIWERXrSQVTDKE 

AACLPLKKTNDQHALSNEKPVSLTSCSVGDAAS 

AETASVTHPKD1SVAPRTLSQDTAVTHGDHLLSG 

PKGLVDNILPLTLEETIQKTASVSQLNSEAFULEN 

KPVAENTGILKTNTLLSQESLMASSVSAPCNEKLI 

QDQFVDISFPSQVVNTNMQSVQLNTEDTVNTKS 

VNNTDATGLIQGVKSVEIEKDAQLKQFLTPKTEQ 

LKPER\nrSQVSNLKKKETTADSQTTTSKSLQNQS 

LKENQKKPFVGSWVKGLISRGASFMPLCVSAHN 

RNTITDLQPSVKGVNNFGGFKTICGINQICASHVSK 

KARKSASKPPPISKPPAGPPSSNGTAAHPHAHAA 

SEVLEKSGSTSCGAQLNHSSYGNGISSANHEDLV 

EGQIHKLRLKLRKKLKAEKKKLAALMSSPQSRT 

VRSENLEQVPQDGSPNDCESFEDLLNELPYPIDIA 

NESACTTVPGVSLYSSQTHEEILAELLSPTPVSTE 

LSENGEGDFRYLGMGDSHIPPPVPSEFNDVSQNT 

HLRQDHNYCSPTKKNPCEVQPDSLTNNACVRTL 

NLESPMKTDIFDEFFSSSALNALANDTLDLPHFDE 

YLFENY 


3766 


A 


3 


1622 


AQQIVYR2WMLENYKNLVSLGYQLTKPDV1LRL 

EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 

FKDKQSCDIKMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFHKilDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQN1HLIQFARTHTG 

DKS YKCPDNDNSLTHGS SLGISKG IHREKP YECK 

ECGKFFSWRSNLTRHQLJHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSF/VHSSRLIRHQR 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALIVHQRIHTGEKPYECCQCGKAFIRKNDLIK 

HQR1HVGEETYKCNQCGIIFSQNSPFIVHQ1AHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHTRENAY 


3767 


A 


3 


1622 


AQQrVYRNVMLENYKNLVSLGYQLTKPDVILRL 

EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 

FKDKQSCDIKMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQN1HLIQFARTHTG 

DKSYKCPDNDNSLTHGS SLGISKG IHREKP YECK 
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SEQ1D 

NO: 


Method 


Predicted 

hptTi n ninn 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamlc Acid, F = Phenyl alanine, G^Glycine, H=Histidinc > 
I^Isoleucine, K=Lysine, L?=Leucine, M^Methlonine, 
N=Asparagine,P i =Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSFA^HSSRLIRI IQR 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALIVHQRIHTGEKPYECCQCGKAF1RKNDHK 

HQRIHVGEETYKCNQCGIIFSQNSPF1VHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3768 


A 


185 


2258 


SIIIKMSRKISKESKKVNISS SLESEDISLETTVPTD 

DISSSEEREGKVRITRQLTERKELLHNIQLLKIELS 

QKTMM1DNLKVDYLTK1EELEEKLNDALHQKQL 

LTLRLDNQLAFQQKDASKYQELMKQEMET1LLR 

QKQLEETNLQLREKAGDVRRSLRDFELTEEQYTK 

LKAFPEDQLS1PEYVSVRFYELVNPLRKEICELQV 

KKNILAEELSTNKNQLJCQLTE r rYEEDRKNYSEV 

QIRCQRLALELADTKQLIQQGDYRQENYDKVKS 

ERDALEQEVIELRRKHEILEASHMIQTKERSELSK 

EWTLEQTVTLLQKDKEYLNRQNMELSVRCAHE 

EDRLERLQAQLEESKKAREEMYEKYVASRDHY 

KTEYENKLHDELEQIRLKTNQEIDQLRNASREMY 

ERENRNLREARDNAVAEKERAVMAEKDALEKH 

DQLLDRYRE\LQ\LSTESKVTEFLHQSKLKSFESE 

RVQLLQEETARNLTQCQLECEKYQKKLEVLTKE 

FYSLQASSEKRITELQAQNSEHQARLDiYEKLEK 

ELDE1IMQTAEIENEDEAERVLFSYGYGANVPTT 

AKRRLKQSVHLARRVLQLEKQNSLI/LKRSGTSK 

GPSNTAFTRSLTEANSLLNQTQQPYRYL1ESVRQ 

RDSKIDSLTESIAQL/ERKDVSNLKKEKSALLQTN 

GIKMAL\DL\DQLLNHP 


3769 


A 


3 


2297 


DAAEFRVVADAMKVIGFKPEE1QTVYK1LAAILH 

LGNLKFVVDGDTPLIENGKWSIIAELLSTKTDM 

VEKALLYRTVATGRBIIDKQHTEQEASYGRDAF 

AKAIYERLFCWIVTRINDimVKNYDTTmGKNTV 

IGVLDIYGFEIFDNNSFEQFCINYCNEKLQQLFIQL 

VLKQEQEEYQREGIPWKHIDYFKNQIIVDLVEQQ 

HKGI1AILDDACMNVGKVTDEMFLEALNSKLGK 

HAHFSSRKLCASDKILEFDRDFRIRHYAGDVVYS 

VIGFIDKNKDTLFQDFKRLMYNSSNPVLKNMWP 

EGKLSITEVTKRPLTAATLFKNSMIALVDNLASK 

EPYYVRCIKPNDKKSPQIFDDERCRHQVEYLGLL 

ENVRVRRAGFAFRQTYEKFLHRYKMISEFTWPN 

HDLPSDKEAVKKLIERCGFQDDVAYGKTKIFIRT 

PRTLFTLEELRAQMLIRIVLFLQKVWRGTLARMR 

YKRTKAALTIIRYYRRYKVKSYIHEVARRFHGVK 

TMRDYGKHVKWPSPPKVLRRFEEALQTEFNRWR 

ASQLIKSIPASDLPQVRAKVAAVEMLKGQRADL 

GLQRAWEGNYLASKPDTPQTSGTFVPVANELKR 

KDKYMNVLFSCHVRKVNRFSKVEDRA1FVTDRH 

LYKMDPTKQYKVMKTIPLYNLTGLSVSNGKDQL 

VWHTKDNKDLIVCLFSKQPTHESRIGELWGVLV 

NHFKSEKRHLQV\>TVTNPVQCSLHGKKCTVSVE 

TRLNQPQPDFTKNRSGFILSVPGN 


3770 


A 


3 


6276 


HKVAAPDVWPTLDTVRHEALLYTWLAEHKPL 
VLCGPPGSGKTMTLFSALRALPDMEWGLNFSS 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to East amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D~Aspartic Acid, 
E=G!utamic Acid, F-Phenylalanine, OGIycine, U=Histidine, 
I=Isolcucine, K=Lysinc, L=Leucinc, M^Mcthionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S-Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=posslble nucleotide insertion 










ATTPELLLKTFDHYCEYRRTPNGWLAPVQLGK 

WLVLFCDEINLPDMDKYGTQRVISFIRQMVEHG 

GFYRTSDQTWVKLERIQFVGACNPPTDPGRKPLS 

HRFLRHVPVVYVDYPGPASLTQIYGTFNRAMLR 

L1PSLRTYAEPLTAAMVEFYTMSQERFTQDTQPH 

YIYSPREMTRWVRGIFEALRPLETLPVEGLIRIWA 

HEALRLFQDRLVEDEERRWTDENIDTVALKPIFP 

NIDREKAMSRPILYSNWLSKDYIPVDQEELRDYV 

KARLKVFYEEELDVPLVLFNEVLDHVLRJDRIFR 

QPQGHLLLIGVSGAGKTTLSRFVAWMNGLSVYQ 

IKVHRKYTGEDFDEDLRTVLRRSGCKNEK1AFIM 

DESNVLDSGFLERMNTLLANGEVPGLFEGDEYA 

TLMTQCKEGAQKEGLMLDSHEELYKWFTSQVIR 

MLHVVFTMNPSSEGLKDRAATSPALFNRCVLNW 

FGDWSTEALYQVGKEFTSKMDLEKPNYTVPDYM 

PWYDKLPQPPSHREAIVNSCVFVHQTLHQANA 

RLAKRGGRTMAITPRHYLDFINHYANLFHEKRSE 

LEEQQMHLNVGLRKIKETVDQVEELRRDLRIKS 

QELEVKNAAA^KLKJKMVKDQQEAEKKKVMS 

QE1QEQLHKQQEVIADKQMSVKEDLDKVEPAVI 

EAQNAVKSIKKQHLVEVRSMANPPAAVKLALES 

ICLLLGESTTDWKQIRSIIMRENFIPTIVNFSAEEIS 

DAIREKMKKNYMSNPSYNYEIVNRASLACGPMV 

KWAIAQLNYADMLKRVEPLRNELQKLEDDAKD 

NQQKANEVEQMIRDLEASIARYKEEYAVLISEAQ 

AIKADLAAVEAKVNRSTALLKSLSAERERWEKT 

SETFKNQMSTIAGDCLLSAAFTAYAGYFDQQMR 

QNLFTTWSHHLQQANIQFRTD1ARTEYLSNADER 

LRWQASSLPADDLCTENA1MLKRFNRYPLODPS 

GQATEFIMNEYKDRKITRTSFLDDAFRKNLESAL 

RFGNPLLVQDVESYDPVLNPVLNREVRRTGGRV 

LITLGDQDBDLSPSFVIFLSTRDPTVEFPPDLCSRV 

TFVNFTVTRSSLQSQCLNEVLKAERPDVDEKRSD 

LLKLQGEFQLRLRQLEKSLLQALNEVKGRILDDD 

TDTTLENLKREA AE VTRKVEETDI VMQE VETV S 

QQYLPLSTACSSIYFTMESLKQIHFLYQYSLQFFL 

DIYHNVLYENPl^KG\rroHTQRLSnTKDLFQVA 

FNRVARGMLHQDHITFAMLLARIKLKGTVGEPT 

YDAEFQHFLRGNEIVLSAGSTPRIQGLTVEQAEA 

VVRLSCLPAFKDLIAKVQADEQFGIWLDSSSPEQ 

TVPYLWSEETPATPIGQAIHRLLLIQAFRPDRLLA 

MAHMFVSTNLGESFMSIMEQPLDLTQIVGTEVKP 

NTPVLMCSVPGYDASGHVEDLAAEQNTQITSIAI 

GSAEGFNQADKAINTAVKSGRWVMLKNVHLAP 

GWLMQLEKKLHSLQPHACFRLFLTMEINPKVPV 

NLLRAGRIFVFEPPPGVKANMLRTFSSIPVSRICK 

SPNERARLYFLLA WFHAHQERLRY APLG WSKKY 

EFGESDLRSACDTVDTWLDDTAKGRQNISPDK1P 

WSALKTLMAQSIYGGRVDNEFDQRLLNTFLERL 

FTTRSFD SEFKLACKVDGHKDIQMPDGIRREEFV 

QWVELLPDTQTPSWLGLPNNAERVLLTTQGVD 

MISKMLKMQMLEDEDDLAYAETEKKTRTDSTS 

DGRPVAWMRTLHTTASNWLHLIPQTLSHLKRTVE 

NIKDPLFRITE\REVKMGAKLLQ\DVRQDLADV\V 

QVCEGKKKQTbm,RTLI\NELV\KGILP\RSWSHY 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=Phenylalanine, G=Giycine, H=Histidioe, 
l-Isole urine, KNLysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V«=Valinc,\V=Tryptophan, Y=Tyrosine, 
X~Unknown, *=»Stop codon, /=possib1c nucleotide deletion, 
\=possible nucleotide insertion 










TVPAG\MTVIQWGVPISARRI\KQLQNISL\AAASG 

GAKELKNIHVCLGGLFVPEAYITATRQYVAQAN 

SWSLEELCLEVNVTrSQGATLDACSFGVTGLKL 

QGATCNNNKLSLSNA1STALPLTQLRWVKQTNT 

EKKASVVTLPVYLNFTRADLBFTVDFE1ATKEDPR 

SFYERGVAVLCTE 


3771 


A 


1 


2043 


LPLLHAGFNRRFMENSS1IACYNELIQ1EHGEVRS 

QFKLRACNSVFTALDHCHEAIEITSDDHVIQYVN 

PAFERMMG YHKGELLGKELADLPKSDKNRADL 

LDTINTCIKKGKEWQGVYYARRKSGDSIQQHVKI 

TPVIGQGGKIRHFVSLKKLCCTTDK^QIflKJHR 

DSGDNSQTEPHSFRYKNRRKESIDVKSISSRGSDA 

PSLQNRRYPSMARIHSMTIEAPITKVINIINAAQEN 

SPVTVAEALDRVLEILRTTELYSPQLGTKDEDPH 

TSDLVGGLMTDGLRRLSGNEYVFTKNVHQSHSH 

LAMP1TINDVPPCISQLLDNEESWDFNIFELEAITH 

KRPLVYLGLKVFSRFGVCEFLNCSETTLRAWFQ 

VIEAN YHSSN A YHNSTHA A DVLH A TAFFLGKER 

VKGSLDQLDEVAALIAATVHDVDHPGRTNSFL\C 

NAGSELAVLYND r AAV\LESHHTALAFQ\LTVKDT 

K\CNIFKNID/RGNHYRTLRQAIIDMVLATEMTKH 

FEHVMKFVNS1NKPMAAEIEGSDCECNPAGKNFP 

ENQIL1KRMMIKCADVANPCRPLDLCIEWAGRIS 

EEYFAQTDEEKRQGLPVVMPVFDRNTCSIPKSQI 

SFIDYFITDMFDAWDAFAHLPALMQHLADNYKH 

WKTLDDLKCKSLRLPSDRLKPSHRGGLLTDKGH 

CESQ 


3772 


A 


1013 


50 


TLVHADGFPSLHITETCLAYREKRIGIDLVHDTVE 

HELIKEAEIIQGIMALLTRTLEEASEQIRMNRSAK 

YNLEKDLKDKFVALTIDDICFSLNNNSPNIRYSEN 

AVRIEPNSVSLEDWLDFSSTNVEKADKQRNNSL 

MLK AL VD\RILSQTANYLRKQCD WHTAFKNGL 

KDTKOARDQLADHLAKWMEEIASQEKNITALEK 

AILDQEGPAKVAHTRLETRTHRPNVELCRDVAQ 

YRLMKEVQEITHNVARLKETLA\QAQAELKGLH 

RRQLALQEEIQVKENTIYIDEVLCMQMRKSIPLR 

DGEDHGVWAGGLRPDAVC 


3773 


A 


1 


955 


A A ARESERQLRLRLC VLNEILGTERD YVGTLRFL 

QSAFLHRIRQNVADSVEKGLTEENVKVLFSNIEDI 

LEVHKDFLAALEYCLHPEPQSQHELGNVFLKFK 

DKFCVYEEYCSNHEKALRLLVELNKIPTVRAFLL 

SCMLLGGRKTTDIPLEG YL\L SPIQRICK YPLLLKE 

LAKRTPGKHPDHPAVQ\SALQAMKTVCSNINETK 

RQMEKLEALEAAA/QSHIEGWEGSNLTDICTQLL 

LQGTLLK1SAGNIQERAFFLFDNLLVYCKRKSRV 

TGSKKSTKRTKSINGSLY1FRGR1NTEVMEVENVE 

DGTGSPSPSLA 


3774 


A 


4254 


2061 


ELQGDFSVPDVPKSMAWCENSICVGFKRDYYLI 

RVDGKGSIKELFPTGKQLEPLVAPLADGKVAVG 

QDDLTVVLNEEGICTQKCALNWTDIPVAMEHQP 

PY1IAVLPRYVEIRTFEPRLLVQSIELQRPRFITSGG 

SNIIYVASNHFVWRLIPVPMATQIQQLLQDKQFE 

LALQLAEMKDDSDSEKQQQIHHDCNLYAFNLFC 

QKRFDESMQVFAKLGTDPTHVMGLYPDLLPTDY 

RKQLQYPNPLPVLSGAELEKAHLALIDYLTQKRS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glyclne, HNHistidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glu famine, R=Arginlne, S=Serine, 
T-Threonine, V=Va!ine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V-possible nucleotide insertion 










QLVKKLNDSDHQSSTSPLMEGTPTIKSKKKLLQII 

DTTLLKC YLHTNV A LV A PII.RLENNHCHIEESEH 

VLKKAHKYSELIIL YEKKGLHEKALQ VLVDQ SK 

KANSPLKGHERTVQYLQHLGTENLHLIFSYSVW 

VLRDFPEDGLKIFTEDLPEVESLPRDRVLGFLIEN 

FKGLAIPYLEHHHVWEETGSRFHNCLIQLYCEKV 

QGLMKEYLLSFPAGKTPVPAGEEEGELGEYRQK 

LLMFLEISSYYDPGRLfCDFPFDGLLEERALLLGR 

MGKHEQALFnrVHILKDTRMAEEYCHKHYDRN 

KDGNKDVYLSLLRMYLSPPS1HCLGP1KLELLEPK 

ANLQAALQVLELHHSKLDTTKALNLLPANTQIN 

DIRIFLEKVLEENAQKKRFNQVLKNLLHAEFLRV\ 

QEERILHQQVKCIITEEKVCMVCKKKIGNSAFAR 

YPNG V VVHYFC SVKEVNPADT 


3775 


A 


1832 


839 


MSRARGALCRACLALAAALAALLLLPLPLPRAP 

APARTPAPAPRAPPSRPAAPSLRPDDVFIAVKTTR 

KNHGPRLRLLLRTWMSRARQQTFIFTDGDDPELE 

LQGGDRVTNTNCSAVRTRQALCCICMSVEYDKFI 

ESGRKWFCHVDDDNYVNARSLLHLLSSFSPSQD 

VYLGRPSLDHPIEATERVQGGRWTTVKFWFAT 

GGAGFCLSRGLALKMSPWASLGSFMSTAEQVRL 

PDDCTVGYIVEGLLGARLLHSPLFHSHLENLQRL 

PPDTLLQQ VTLSHGGPENPQN VVNVA GGFSLHQ 

DPTRFKS1HCLLYPDTDWCPRQKQGAPTSR 


3776 


A 


3 


796 


PRAKLGTRARNMAGQDAGCGRGGDDYSEDEGD 

SSVSRAAVEVFGKLKDLNCPFLEGLYITEPKTTQE 

LLCSPSEYRLEILEWMCTRVWPSLQDRFSSLKGV 

PTEVKIQEMTKLGHELMLCAPDDQELLKGCACA 

QKQLHFMDQLLDTIRSLTIGCSSCSSLMEHFEDT 

REKNEALLGELFSSPHLQMLLNPECDPWPLDMQ 

PLLNKQSDDWQWASASAKSEEEEKLAELARQLQ 

ESAAKLHALRTEYFAQHEQGAAAGAANTSAP 


3777 


A 


3 


413 


SEED VIEGKTAV1EKRRKKRS SAG VVED/IGGEVQ 

NIVtt,EGVGVDINKALLAjKRKRLEMYTKASLRTSN 

QKIEHVWKTQQDQRQKLNQEYSQQFLTLFQQW 

DLDMQKAEEQEEKILVGIMIRFIINQVSSRNGQPS 

LLL 


3778 


A 


132 


788 


SRLPPPPPHLADGRAGARVPRSARLSRWWVQD 

WTHGPIVRPPAAARTMWVNPEEVLLANALWITE 

RANPYFILQRRKGHAGDGGGGGGLAGLLVGTLD 

VVLDSSARVAPYRILYQTPDSLVYWTIACG\GSR 

KEITEHWEWLEQNLLQTLSIFENnENDITTFVRGKI 

QGIIAEYNKINDVKEDDDTEKFK1EAIVKFHRLFG 

MPEEEKLVNYYSCSYWKG 


3779 


A 


2 


934 


CKSCTLFPQNPNLPPPSTRERPPGCKTVFVGGLPE 

NA1EEIIQEVFEQCGDITAIRICSKKNFCHIRFAEEF 

MVDKAIYLSGYRMRLGSSTDKKDSGRLHVDFA 

QARDDFYEWECKQRMRAREERHRRKLEEDRLR 

PPSPPAIMHYSEHEAALLAEKLKDDSKFSEAM\Q 

VLLSWIERGEVNRR\SANQFYSMVQSANSHVRRL 

MNEKATHEQEMEEAKENFKNALTGILTQFEQIV 

AVFNASTRQKAWDHFSKAQRKNTDIWAKVHSEE 

LRKAQSEQLMGIRREEEMEMSDDENCDSPTKKM 

RVDESALGAP 


3780 


A 


1 


2535 


AAQAEREELAAGRMPGGGPQGAPAAAGGGGVS | 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
{^Glutamic Acid, F=Pheny (alanine, G=Glycine, H=Histidinc, 
I-Isoleucine, K=Lysine, L»Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutainine, R=Arginine, S=Serlne, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V= possible nucleotide insertion 










HRAGSRDCLPPAACFRRRRLARRPGYMRSSTGP 

GIGFLSPAVGTLFRFPGGVSGEESHHSESRARQC 

GLDSRGLLVRSPVSKSAAAPTVTSVRGTSAHFGI 

QLRGGTRLPDRLSWPCGPGSAGWQQEFAAMDS 

SETLDASWEAACSDGARRVRAAGSLPSAELSSNS 

CSPGCGPEVPPTPPGSHSAFTSSFSFTRLSLGSAGE 

RGEAEGCPPSREAESHCQSPQEMGAKAASLDGP 

HEDPRCLSQPFSLLATRVSADLAQAARNSSRPER 

DMHSLPDMDPGSSSSLDPSLAGCGGDGSSGSGD 

AHSWDTLLRKWEPVLRDCLLRNRRQMEVISLRL 

KLQKLQEDAVENDDYDKAETLQQRLEDLEQEK1 

SLHFQLPSRQPALSSFLGHLAAQVQAALRRGATQ 

QASGDDTHTPLRMEPRLLEPTAQDSLHVSITRRD 

WLLQEKQQLQKEBBALQARMFVLEAKDQQLRRE 

IEEQEQQLQWQGCDLTPLVGQLSLGQLQEVSKA 

LQDTLASAGQEPFHAEPPETIRSLQERDCSLNLSLK 

EITTKVCMSEKFCSTLRKKVNDIETQLPALLEAK 

MHAISGNHFWTAKDLTEEIRSLTSDREGLEGLLS 

KLLVLSSRNVKKLGSVKEDYNRLRREVEHQETA 

YETSVKENTMKYMETLKNKLCSCKCPLLGKVW 

EADLEACRLLIQCLQLQEARGSLSVEDERQMDD 

LEGAAPPIPPRLHSEDKRKTPLKESY1LSAELGEK 

CED1GKKLLYLEDQLHTAIHSHDEDLIQSLRRELQ 

MVKETLQAMILQLQPAKEAGEREAAASCMTAG 

VHEAQA 


3781 


A 


3 


995 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEICRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

G AG VNQRMDS Y AHMNG WSNG S YSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGSVMG 

SVVKSEASSSPPVVTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3782 


A 


1 


2649 


FRVPDSCPVVLHSFTQLDPDLPRPESSTQEIGEELI 

NGVIYSISLRKVQLHHGGNKGQRWLGYENESAL 

NLYETCKVRTVKAGTLEKLVEHLVPAFQGSDLS 

YVTIFLCTYRAFTTTQQVLDLLFKRYGRCDALTA 

SSRYGC1LPYSDEDGGPQDQLKNAISSILGTWLD 

QYSEDFCQPPDFPCLKQLVAYVQLNMPGSDLER 

RAHLLLAQLEHSEPIEAEPEGEEDWALSPVPALK 

PTPELELALTPARAPSPVPAPAPEPEPAPTPAPGSE 

LEVAPAPAPELQQAPEPAVGLESAPAPALELEPA 

PEQDPAPSQTLELEPAPAPVPSLQPSWPSPVVAEN 

GLSEEKPHLLVFPPDLVAEQFTLMDAELFKKVVP 

YHCLGSIWSQRDKKGKEHLAPTIRATVTQFNSV 

ANCVITTCLGNRSTKAPDRARWEHWIEVAREC 

RILKNFSSLYAILSALQSNSIHRLKKTWEDVSRDS 

FRIFQKLSEIFSDENNYSLSRELLIKEGTSKFATLE 

MWKRAQKRPICETGnQGTVPYLGTFLTDLVML 

DTAMKDYLYGRLINFEKRRKEFEVIAQDCLLQSA 

CNNYSIAPDEQFGAWFRAVERLSETESYNLSCEL 

EPPSESASNTLRTKKNTAIVKRWSDRQAPSTELS 
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SEQID 
NO: 


Method 


Predicted 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=*f« hits mic Acid F>=Phenvla J a nine. G=Gfvci ne H—tthtidin^ 
I=Isoleucine, K-Lysine, LHLeucine, M-Methionine, 
N=Asparagine, P«Prolinc, Q=Glutamine, R^Arginine, S=Serine, 
T^Thrconine, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *»Stop codon, A=possible nucleotide deletion, 
\= possible nucleotide insertion 










TSGSSHSKSCDQLRCGPYLSSGDIADALSVHSAG 

SSSSDVEEIMSFVPESPDGQEKXFWESASQSSPET 

SGISSASSSTSSSSASTTPVAATRTHKRSVSGLCNS 

SSALPLYNQQVGDCCIIRVSLDVDNGNMYKSILV 

TSQDKAPAVIRKAMDKHNLEEEEPEDYELLQ1LS 

DDRKLKBPENANVFYAMNSTANYDFVLKKRTFT 

KGVKVKHGASSTLPRMKQKGLKIAKGIF 


3783 


A 


3 


869 


RSGQGKVYGLIGRRRFQQMDVLEGLNLLITISGK 

RNKLRVYYLSWLRNKILHNDPEVEKKQGW1TV 

GDMEGCGHYRVVKYERIKFLVIALKSSVEVYAW 

APKPYHKFMAFKSFADLPHRPLLVDLTVEEGQR 

LKVIYGSSAGFHAVDVDSGNSYDIYLPVHIQSQIT 

PHAIIFLPNTDGMEMLLCYEDEGVYVNTYGRIIK 

DVVLQWGEMPTSVAYICSNQIMGWGEKAIEIRS 

VETGHLDGVFMHKRAQRLKFLCERNDKVFFASV 

RSGGSSQVYFMTLNRNCIMNW 


3784 


A 


1213 


457 


LSPRQVDGLAGLQKGLSLSLLYQFLMNGIRJLGTY 

GLAEAGGYLHTAEGTHSPARSAAAGAMAGVMG 

AYLGSPIYMVKTHLQAQAASEIAVGHQYKHQG 

MFQALTEIGQKHGLVGLWRGALGGLPRVIVGSS 

TQLCTFSSTKDLLSQWEIFPPQSWKLALVAAMM 

SGIAVVLAMAPFDVACTRLYNQPHRCTGQGP\LY 

RGILDALLQTARTEGIFGMYKGIGASYFRLGPHTI 

LSLFFWDQLRSLYYTDTK 


3785 


A 


193 


813 


RRRGRHSLCGGKMLAYCVQDATWDVEKRRNP 

SKHYVYIINVTWSDSTSQTIYRRY\SKFFDLQMQL 

LD\KFPI\ESGQKDPKQRJIPFLPGKJLFRRSH1RDV 

AVKRLKP1DEYCRALVRLPPHJSQCDEVFRFFEAR 

PEDVNPPKEQGPSPPDAVLPYGVNKGKQELKAG 

PNWPGRTHHVVNCVTQKCLFVFHFKFSSSGNKE 

SKSL 


3786 


A 


3785 


1632 


EFVGRAASTTVVTRIAWRMADAGIRRVVPSDLY 

PLVLGFLRDNQLSEVANKFAKATGATQQDANAS 

SLLDIYSFWLNRSAKVPERKLQANGPVAKKAKK 

KASSSDSEDSSEEEEEVQGPPAKKAAVPAKRVGL 

PPGKAAAKASESSSSEESSDDDDEEDQKKQPVQ 

KGVKPQAKAGQAPPKKAKS SDSDSDSSSEDEPP 

KNQKPKITPWTVKAQTKAPPKPARAVAPKIANGK 

AASSSSSSSSSSSSDDSEEEKAAATPKKTVPKKQV 

VAKAPVTCAATTPTRKSSSSEDSSSDEEEEQKKPM 

KNKPGPYSSVPPPSAPPPKKSLGTQPPKKAVEKQ 

QPVESSEDSSDESDSSSEEEKKPPTKAVVSKATTK 

PPPAKKAAESSSDSSDSDSSEDDEAPSKPAGTTK 

NSSNKPAVTTKSPAVKPAAAPKQPVGGGQKLLT 

RKADSSSSEEESSSSEEEKTKKMVATTKPKATAK 

AALSLPAKQAPQGSRDSSSDSDSSSSEEEEEKTSK 

SAVKKKPQKVAGGAAPSKPASAKKGKAESSNSS 

S SDDS SEEEEEKLKGKGSPRPQ APKANGTS ALTA 

QNGKAAKNSEEEEEEKKKAAVVVSKSGSLKKR 

KQNEAAKEAETPQAKKIKLQTPNTFPKRKKGEK 

RASSPFRRVREEEIE VD SRVADN SFDA KRGAA GD 

WGERANQVLKFTKGKSFRHEKTKKKRGSYRGG 

SISVQVNSIKFDSE 


3787 


A 


3 


5078 


IPEG/RALSAEHTSSLVPSLHITTLGQEQALLSGAV 
PASPSTGTADFPSILTFLQPTENHASPSPVPEMPTL 
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SEQ1D 


Method 


Predicted 

K o rrt nninfT 

ucgiiiiiing 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 

n ii r Irnti dp 

IIUl.ll.UUUC 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCystcinc, D=*Aspartic Acid, 
E=Glutamic Acid, F— Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucinc, K=Lysine, LHLenclne, M=Methioninc, 
N=Asparagine, P=Prollne, Q=GIutamlne, R=Argininc, S=Scrine, 
T=Threonine, V=Valine,W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possibIe nucleotide insertion 










PAEGSDGSPPATRDLLLSSKVPNLLSTSWTFPRW 

KKDSVTAELGKNBEANVTIPLQAFPRKEVLSLHT 

VNGFVSDFSTGSVSSPIITAPRTNPLPSGPPLPSILS 

IQATQTVFPSLLAFSSTKPEVYAAAVDHSGLPAS 

APKQVRASPSSMDVYDSLTIGDMKKPATTDVFW 

SSLSAETGSLSTESnSGLQQQTNYDLNGHTISTTS 

WETHLAPTAPPNGLTSAADAIKSQDFKDTAGHS 

VTAEGFSIQDLVLGTSIEQPVQQSDMTMVGSHID 

LWPTSNNNHSRDFQTAEVAYYSPTTRHSVSHPQ 

LQLPNQPAHPLLLTSPGPTSTGSLQEMLSDGTDT 

GSEISSDINSSPERNASTPFQNTLGYHSAAESSISTS 

VFPRTSSRVLRASQHPKKWTADTVSSKVQPTAA 

AAVTLFLRKSSPPALSAALVAKGTSSSPLAVASG 

PAKSSSMTTLAKNVTNKAASGPKRTPGAVHTAF 

PFTPTYM Y ARTGHTTSTHTA/I AJUCHGHCL WP V V 

YNLP/PP/GKPQAMHIGLPNPTNLEMPRASTPRPL 

TVTAALTSITASVKATRLPPLRAENTDAVLPAAS 

AAVVTTGKMASNLECQMSSKLLVKTVLFLTQRR 

VQ1SESLKFSIAKGLTQALRKAFHQNDVSAHVDI 

LEYSHNVTVGYYATKGICLVYLPAWIEMLGVY 

GVSNVTADLKQHTPHLQSVAVLASPWNPQPAG 

YFQLKTVLQFVSQADNIQSCKFAQTMEQRLQKA 

FQDAERKVLNTKSNLTIQIVSTSNASQAVTLVYV 

VGNQSTFLNGTVASSLLSQLSAELVGFYLTYPPL 

TIAEPLEYPNLD1SETTRDYWVITVLQGVDNSLV 

GLHNQSFARVMEQRLAQLFMMSQQQGRRFKRA 

TTLGSYTVQMVKMQRVPGPKDPAELTYYTLYN 

GBCPLLGTAAAK1LSTIDSQRMALTLHHVVLLQAD 

PWKNPPNNLWIIAAVLAPIAVVTVnniTAVLCR 

KNKNDFKPDTMINLPQRAKPVQGFDYAKQHLG 

QQGADEEVIPVTQETVVLPLPIRDAPQERDVAQD 

GSTHCTAKSTETRKSRSPSENGSVISNESGKPSSGR 

RSPQNVMAQQKVTKEEARKRNVPASDEEEGAV 

LFDNSSKVAAEPFDTSSGSVQLIAIKPTALPMVPP 

TSDRSQESSAVLNGEVNKALKQKSDIEHYRNKL 

RLKAKRKGYYDFPAVETSKGLTERKKMYEKAP 

KEMEHVLDPDSELCAPFTESKNRQQMKNSVYRS 

RQSLNSPSPGETEMDLLVTRERPRRGIRNSGYDT 

EPEUEETNIDRVPEPRGYSRSRQVKGHSETSTLSS 

QPSIDEVRQQMHMLLEEAFSLASAGHAGQSRHQ 

EAYGSAQHLPYSEVVTSAPGTMTRPRAGVQWVP 

TYRPEMYQYSLPRPAYRFSQLPEMVMGSPPPPVP 

PRTGPVAVASLRRSTSDIGSKTRMAESTGPEPAQ 

LHDSASFTQMSRGPVSVTQLDQSALNYSGNTVP 

AVFAIPAANRPGFTGYFIPTPPSSYRNQAWMSYA 

GENELPSQWADSVPLPGYBEAYPRSRYPQSSPSRL 

PRQYSQPANLHPSLEQAPAPSTAASQQSLAENDP 

SDAPLTNISTAALVKAIREEVAKLAKKQTDMFEF 

QV 


3788 


A 


2 


1737 


MKGLYTDAEMKSDNVKDKDAKISFLQKAIDVV 

VMVSGEPLLAKPARIVAGHEPERTNELLQIIGKC 

CLNKLSSDDAVRRVLAGEKGEVKGRASLTSRSQ 

ELDNKNVREEESRVHKNTEDRGDAEIKERSTSRD 

RKQKEELKEDRMPREKDKDKEKAKENGGNRHR 

EGERERAKARARPDNERQKDRGNRERDRDSERK 
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SEQIO 
INO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
F=nintntnir A rirt F=Phpnvlnlnninp Ci— Glvrine. H=>HiQtidinp 

L u 1 U LO Hill. t\ \*t\My r ■ llVliJIUIUUIllt'i VJ VJIJ Llllvf IX JllollUlUC) 

I=Isoleucinc, K=Lysine, LHLeuclne, MHVlethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Scrine, 
T=Threonlne, V^Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nudeotide insertion 










KETERKSEGGKEKERLRDRDRERDRDKGKDRDR 

RRVICNGEHSWDLDRENNREI-IDKPEKKSASSGE 

MSKKLSDGTFKDSKAETETEISTRASKSLTTKTS 

KRRSKNSVEGDSTSDAEGDAGPAGQDKSEVPET 

PEIPNELSSNIRRIPRPGSARPAPPRVKHQDSMEAL 

QMDRSGSGKTVSNVITESHNSDNEEDDQFVVEA 

APQLSEMSEIEMVTAVELEEEEKHGGLVKKILET 

KKDYEKLQQSPKPGEKERSLFES A WKKEKDIVS 

KETEKLRTSIQTLCKSALPLGKIMDYIQEDVDAM 

QNELQM\YHSENRQHAEALQQEQRITDCAVEP\L 

KAELA\ELEQLIKD\Q\QDKICAVKANTLKNEEKJQ 

KM V Y SINLTSRR 


3789 


A 


1 


4369 


mrtlgtclatlagllltaagetfsggclfdepys 

tcgysqsegddmweqvntltkptsdpwmpsgs 

fmlvnasgrpegqrahlllpqlkendthcidfh 

yfvssksnsppgllnvyvkvwgplgnpiwnrsg 

dptrtwnraelaistfwpnfyqv1fevitsghqg 

ylaidevkvlghpctrtphf'lriqnvevnagqfa 

tfqcsaigrtvagdrlwlqgidvrdaplkeikvt 

s srrf1a sfn v vnttkrda gk yrcmivrtegg vgi 

snyaelwvkeppvp1appqlasvgatylwiqln 

ansingdgpivareveyctasgswndrqpvdsts 

ykighldpdteyeisvlltrpgeggtgspgpalrt 

rticc adpmrgprkle wevksrq itirwepf g y 

nvtrchsynltvhycyqvggqeqvreevswdt 

enshpqhtitnlspytnvsvklilmnpegrkesq 

elivqtdedlpgavptesiqgstfeekrflqwrep 

tqtygvitlyeitykavssfdpeidlsnqsgrvsk 

lgnethflffglypgttysftirastakgfgppat 

nqfttkisapsmpayele1tlnqtdntvtvmlkp 

ahsrgapvsvyqiweeerprrtkktteilkcyp 

vpihfqnasllnsqyyfaaefpadslqaaqpftig 

dnktyngywntpllpyksyriyfqaasranget 

kidcvqvatkgaatpkpvpepekqtdhtvkiag 

viagillfviiflgvvlvmkkrklnakkjeuce™ 

trqeidlwigelngprsyaeqgtklatrafsfmd 

thnlngrsvsspssftmktntlstsvpnsyypde 

thtmasdtsslvqshtykkrepadvpyqtgqlh 

pairvadllqhitqmkcaeg ygfkeeyesffeg q 

sapwdsakkdenrmknrygniiaydhsrvrlqt 

iegdtnsdyingnyidgyhrpnhyiatqgpmqet 

iydfwrmvwhentasiimvtnlvevgrvkcck 

ywpddteiykdikvtlietellaeyvertfavekr 

gvheireirqfhftgwpdhgvpyhatgllgfvr 

qvksksppsagplwhcsagagrtgcf1vidiml 

dmaeregvvdiyncvrelrsrrvnmvqteeqy 

vf1hdaileaclcgdtsvpasqvrslyydmnkld 

pqtnssqikeefrtlnmvtptlrvedcs1allprn 

heknrcmdilppdrclpflitidgessnytnaalm 

dsykqpsafivtqhplpntvkdfwrlvldyhcts 

vvmlndvdpaqlcpqywpengvhrhgpiqvef 

vsadleednsrifriynaarpqdgyrmvqqfqfl 

gwpmyrdtpvskrsflklirqvdkwqeeyngg 

egrtwhclngggrsgtfcaisivcemlrhqrtv 

dvfha\octlrnnkpnmvdlldqykfcyevale 
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SEQTD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

UC1U rcSIUUc ill 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

npntiHp 

pepuue 
seqnence 


Amino acid sequence (A^AIanine OCysteine, D-Aspartic Acid, 
L,— v>iutamic Acici, i^rncnyiaianine, ij— uiycine, u— Histidme, 
I=IsoIeucine, KHLysinc, L=Leucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=*Serine, 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, **=Stop codon, /=possib!e nucleotide deletion, 

\— nnccihlp nnrli»ntiHp in^prfinn 










YLNSG 


3790 


A 


261 


485 


EEQTPLHIASRLGKTEIVQLLLQHMAHPDAATTN 
GYTPLHISAREGQV\DV\ASVLLGRQGAAHSFRLT 
KVRRMTS 


3791 


A 


1 


5874 


LPPVTMSGKY1MEEHDSYSDQVWSJDELPSKQG 

YYLQGNYLRCVAEVGSFEHNLTTDLLNHLVFVQ 

KVFMKEVNEVIQKVSGQEQPIPLWNEHDGTADG 

DKPKILLYSLNLQFKGIQVTATTPSMRAVRFETG 

LIELELSNRLQTKASPGSSSYLKLFGKCQVDLNL 

ALGQIVKHQVYEEAGSDFHQVAYFKTR1GLRNA 

LREEISGSSDREAVLITLNRPrVYAQPVAFDRAVL 

FWLNYK\AAYDNWNEQRMALHKDIHMATKEVV 

DMLPGIQQTSAQAFGTPFLQLTVNDLGICLPITNT 

AQSNHTGDLDTGSALVLTEESTLITACSSESLVSK 

GHFKNFC IRF ADGFETS WDDWKPEIHGDL VMN A 

CVVPDGTYEVCSRTTGQAAAESSSAGTWTLNVL 

WKMCGIDVHMDPNIGKRLNALGNTLTTLTGEED 

TDDTADLNSVN1ADLSDEDEVDTMSPTIHTEATDY 

RRQAASASQPGELRGRKTMKRIVDIRELNEQAKV 

IDDLKXLGASEGTTNQEIQRYQQLESVAVNDIRR 

DVRKKLRRSSMRAASLKDKWGLSYKPSYSRSKS 

ISASGRPPLKRMERASSRVGETEELPE1RVDAASP 

GPRVTFNIQDTFPEETELDLLSVT1EGPSHYSSNSE 

GSCSVFSSPKTPGGFSPGIPFQTEEGRRDDSLSSTS 

EDSEKDEKDEDHERERFYIYRKPSHTSRKKATGF 

AAVHQLFTERWPTTPVNRSLSGTATERNIDFELD 

IRVEIDSGKCVLHPTTLLQEHDDISLRRSYDRSSR 

SLDQDSPSKJKKKFQTNYASTTHLMTGKKVPSSL 

QTKPSDLETTVFYIPGVDVKLHYNSKTLKTESPN 

ASRGSSLPRTLSKESKLYGMKDSATSPPSPPLPST 

VQSKTNTLLPPQPPPIPAAKGKGSGGVKTAKLYA 

WVALQSLPEEMVISPCLLDFLEKALETIPITPVER 

N YTA V SSQDEDMGHFEIPDPMEES\TTSLVS\S STS 

AYSSFP\0)VVVYVRVQPSQIKFSCLPVSRVECML 

KLPSLDLVFSSNRGELETLGTTYPAETLSPGGNA 

TQSGTKTSASKTGIPGSSGLGSPLGRSRHSSSQSD 

LTSSSSSSSGLSFTACMSDFSLYVFHPYGAGKQ1T 

AVSGLTPGSGGLGNVDEEPTSVTGRKDSLSDSfLE 

FVKVSLSRIRRSGGASFFESQSVSKSASKMDTTLI 

NISAVCDIGSASFKYDMRRLSEILAFPRAWYRRSI 

ARRLFLGDQTINLPTSGPGTPDSIEGVSQHLSPESS 

RKAYCKTWEQPSQSASFTHMPQSPNVFNEHMTN 

STMSPGTVGQSLKSPASIRSRSVSDSSVPRRDSLS 

KTSTPFNKSNKAASQQGTPWETLWFAINLKQL 

NYQMNMSNVMGNTTWTTSGLKSQGRLSVGSNR 

DREISMSVGLGRSQLDSKGGWGGTIDVNALEM 

VAHISEHPNQQPSHKIQITMGSTEARVDYMGSSIL 

MGIFSNADLKLQDEWKVNLYNTLDSSITDKSEEF 

VHGDLKWDTFQVMrSRSTTPDLIKIGMKLQEFFT 

QQFDTSKRALSTWGPVPYLPPKTMTSNLEKSSQE 

QLLDAAHHRHWPGVLKWSGCHISLFQIPLPEDG 

MQFGGSMSLHGNHMTLACFHGPNFRSKSWALF 

HLEEPNIAFWTCAQKIWEDGSSDHSTYIVQTLDF 

HLGHNTMVTKPCGALESPMATITKJTRRRHENPP 

HGVASVKEWFNYVTATRNEELNLLRNVDANNT 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A**Alanrne C=Cysteine, D=Aspartic Acid, 
Hi^ijiutamic Aciu, i?~rnenyiaianine, o— uiycine, ti=Jtiistiaine, 
I=Isoleucine, K^Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine > S^Serine, 
T=Threonine, V*=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, **=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide Insertion 










ENSTTVKNSSLLSGFRGGSSYNHETETIFALPRM 

QLDFKSIHVQEPQEPSLQDASLKPKVECSVVTEF 

TDHIC VTMD AELIMFLHDL V S A YLKEKEKAIFPP 

RILSTRPGQKSPIIIHDDNSSDKDREDSnTrrVDW 

RDFMCNTW1ILEPTLRLISWTGRJCIDPVGVDYILQ 

KLGFHHARTTIPKWLQRGVMDPLDKVLSVLIKK 

LGTALQDEKEKKGKDKEEH 


3792 


A 


1 


364 


QNG STPLHHA A SKNRHEI ALMLLEG G ANPDGKD 
HYEATAKHQATAKGNFKMIHILLYYKAST11QDT 
EGNTPPHLVCDVRVEEAKLLVSQGA/SIYIENKEE 
KDP/LQVAKGALGLVLKRMVEG 


3793 


A 


2 


340 


DIVPNPKMAPLGDEAPTLEKVLTPELSEEEVSTR 
DDIQFHHFSSEEALQKVKYFVAKEDPSSQEEAHT 
PEAPPPQPPSSERCLGEMKCTLVRGDSSPRQAEL 
KSGPASRPAL 


3794 


A 


421 


158 


SYWGEDYTYl<TFEVILlDPraKAIRRNPDTQWI 
SKAVYKHREMCGLTSTGRKSHGLEKDRMFPHAI 
GGSCRAA*RRRKTLQFPCYH 


3795 


A 


24 


592 


GGMDSRVSGTTSNGETKPVYPVMEKKEEDGTLE 

RGHWNNmEFVLSVAGEIIGLGNVWRFPYLCYK 

NGGGAFFIPYLVFLFTCGIPVFLLETALGQYTSQG 

GVTAWRKICPIFEGIGYASQMIVILLNVYYnVLA 

WALFYLFSSFTIDLPWGGCYHEWNTEHCMEFQK 

TNGSLNGTSENATSPVIEFW 


3796 


A 


3 


592 


KPASTYSTSQPSMAPLLPERTLPLILILLALLSPGA 
ADFNISSLSGLLSPALTESLLVALPPCHLTGGNAT 
LMVRRANDSKVVTSSFVVPPCRGRRELVSWDS 
GAGFTVTRLSAYQVTNLVPGTKFYISYLVKKGT 
ATESSREIPMrTLPRRNMESIGLGMARTGGMVVI 
TVLLSVAMFLLVLGFIIALALGSRK 


3797 


A 


1 


1556 


ATRLLRGSGSWGCSRLRFGPPAYRRFSSGGAYPN 

IPLSSPLPGVPKPVFATVDGQEKFETKVTTLDNGL 

RVASQNKFGQFCTVG1LINSGSRYEAKYLSGIAH 

FLEKLAFSSTARFDSKDEILLTLEKHGGICDCQTS 

RDTTM YA V SAD SKGLDTV V ALL ADV VLQPRLT 

DEEVEMTRMAVQFELEDLNLRPDPEPLLTEMIHE 

AA YRENTVG LHRFCPTEN V AKJNRE VLHS YLRN 

YYTPDRMVLAGVGVEHEHLVDCARKYLLGVQP 

AWGSAEAVDIDRSVAQYTGGIAKLERDMSNVSL 

GPTPIPELTHM VGLESC SFLEEDFIPFAVLNMMM 

GGGGSFSAGGPGKGMFSRLYLNVLNRHHWMYN 

ATSYHHSYEDTGLLCIHASADPRQVREMVEOTK 

EFILMGGTVDTVELERAKTQLTSMLMMNLESRP 

VIFEDVGRQVLATRSRKLPHELCTLIRNVKPEDV 

KRVASKMLRGKPAVAALGDLTDLPTYEHIQTAL 

SSKDGRLPRTYRLFR 


3798 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 

QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 

LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRFMAYHKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITNVFYEQYLTILPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSIV 

MILVDTVGFMALWGISYNAVSLINLVS 


3799 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 
QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 
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SEQID 


Method 


Predicted 

Konlnnlno 
VcgllluJHg 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nnrlpntirip ' 

UllblCUllUC 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Aianine C=Cysteine, D=Aspartic Acid, 
K=niiitnmir Arid F— Phenylalanine- G=Glvclne H=Histidine 
I=Isoleucine, K=Lysine, L=Leucine, M=MethIonine, 
N=Asparagine, P=Proline, Q=Giutamine, R=Arginine, S=Seiine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRFMAYHKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITNVFYEQYLTELPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSIV 

MILVDTVGFMALWGISYNAVSLTNLVS 


3800 


A 


250 


1032 


GIFRSLRVLFPLFSVGRPQFARSLSAAPQLSDTAD 

TMGFGDLKSPAGLQVLNDYLADKSYIEGYVPSQ 

ADVAVFEAVSSPPPADLCHALRWYNHIKSYEKE 

KASLPGVKKALGKYGPADVEDTTGSGATDSKD 

DDDIDLFGSDDEEESEEAKRLREERLAQYESKKA 

KKPALVAKSSILLDVKPWDDETDMAKLEECVRS 

IQADGLVWGSSKLVPVGYGIKKLQIQCVVEDDK 

VGTDMLEEQITAFEDYVQSMDVAAFNK1 


3801 


A 


155 


656 


SREMELVTFRDVADEFSPEEWKCLDPAQQNLYR 
DVMLENYRNLVSLGFVISNPDLVTCLEQTKEPCN 
LKIHETAAKPPA1C SPFSQDLSP VQGIEDSFHKL1L 
KRYEKCGHENLQLRKGCKRVNECKVQKGVNNG 
VYQCLSTTQSKIFQCMTCVRVFSTSSHSNKHK 


3802 


A 


1 


1428 


VTVSPETHMDLTKGCVTFEDIA1YFSQDEWGLLD 

EAQRLLYLEVMLENFALVASLGCGHGTEDEETP 

SDQNVSVGVSQSKAGSSTQKTQSCEMCVPVLKD 

ILHLADLPGQKPYLVGECTNHHQHQKHHSAKKS 

LKRDMDRASYVKCCLFCMSLKPFRKWEVGKDL 

PAMLRLLRSLVFPGGKKPGTITECGEDIRSQKSH 

YKSGECGKASRHKHTPVYHPRVYTGKKLYECSK 

CGKAFRGKYSLVQHQRVHTGERPWECNECGKF 

FSQTSHLNDHRRIHTGERP YEC SECG KLFRQNS S 

LVDHQKIHTGARPYECSQCGKSFSQKATLVKHQ 

RVHTGERPYKCGECGNSFSQSA ILNQHRRIHTGA 

KPYECGQCGKSFSQKATLIKHQRVHTGERPYKC 

GDCGKSFSQSSILIQHRRIHTGARPYECGQCGKSF 

SQKSGLIQHQVVHTGERPYECNKCGNSFSQCSSL 

IHHQKCHNT 


3803 


A 


193 


617 


LFPFLGSESKNGEADSSDKEMKHGQKSPTGKQTS 
QHLKRLKKSGLGHLKWTKAEDIDrETPGS IL VNT 
NLRALINKHTFASLPQHFQQYLLLLLPEVDRQMG 
SDGILRLSTSALNNEFFAYAAQGWKQRLAEGKF 
VFSIIM 


3804 


A 


197 


479 


SSSRASPPEHPSSQAHCGPLVLSHACPEVTNKWS 
TGSSSSPNSSWVSSPLQPEGLSGSSRMKGGSATKI 
LLETLLLAAHMTADQGIASSQRCLL 


3805 


A 


1 


385 


QSADTLFPGDINFNVSGLFSAVTLQDTVSDRLAS 
EELPSTAVPTPATTPAPAPAPAPATAPALVSAAT 
KERTESEVPPRPASPKVTRSPPETAAPVEDMARR 
SELAVGGEEGTEGGRGEGTGSPMSSY 


3806 


A 


47 


1033 


LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNLLQ 

PQAPGHDMTSIPFPGDRLLQVDGVILCGLTHKQA 

VQCLKGPGQVARLVLERRVPRSTQQCPSANDSM 

GDERTAVSLVTALPGRPSSCVSVTDGPKF*SSN* 

KRIANGLGFSFVQMEKESCSHLKSDLVRJKRLFP 

GHPAEENGAIAAGD11LGREWEGPRKASSSRCRG 

SWAMQLSVQAGPSFASYYPAAVEVLHLLRGAPQ 

EVTLLLCRPPPGALPELEQEWQTPELSADKEFTR 

ATCTDSCTSPILGSRGQLGGTVPPQMQGKAWGL 

RPESSQKAIREGTMGAKTERDLGPVP 
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SEQID 


Method 


Predicted 

hjirrlnntnn 

ueginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 

RUUCVUUC 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AInnine C=Cysteinc, D=Aspartic Acid, 

Cj— VjiuiaiitiL /\ua, r— r nciiyjauuiiiic, vi— Vjiycinc, ri = rHSTiainc, 

l=Isoleucine, K=Lyslne, L=Leuclne, M=Methionine, 
N=Asparagine, P=Prollne, Q-Glutamlne, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=l/fiknovvn, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 


3807 


A 


656 


1238 


RCPSLLPPSWPLPTLQTLTRTPGNKAIAGGAGLW 
AVL WGSERTPP YR* GN*NQRGA VPCLRPHRLRP 
QDKFLVLASDGLWDMLSNEDVVRLWGHLAEA 
DWHKTDLAQRPANLGLMQSLLLQRKASGLPIEA 
DQNAATRLIRHAIGNNEYGEMEAERLAAMLTLP 
EDLARMYRDDITVTVVYFNSES1GAYYKGG 


3808 


A 


26 


2195 


SQYSESVAGRQASPERLLGSYHAMASTVEGGDT 

ALLPEFPRGPLDAYRARASFSWKELALFTEGEG 

MLRFKKTIFSALENDPLFARSPGADLSLEKYREL 

NFLRCKJUFEYDr^SVEDMFKSPLKVPALIQCLG 

MYDSSLAAKYLLHSLVFGSAVYSSGSERHLTYIQ 

KIFRMEIFGCFALTELSHGSNTKAIRTTAHYDPAT 

EEFI1HSPDFEAAKFWVGNMGKTATHAWFAK1. 

CVPGDQCHGLHPFIVQIRDPKTLLPMPGVMVGDI 

GKKLGQNGLDNGFAMFHKVRVPRQSLLNRMGD 

VTPEGTYVSPFKDVRQRFGASLGSLSSGRVSrVSL 

A1LNLKLAVAIALRFSATRRQFGPTEEEE1PVLEY 

PMQQWRLLPYLAAVYALDHFSKSLFLDLVELQR 

GL ASGDRS ARQAELGREIHAL AS ASKPL AS WTT 

QC^IQECREACGGHGYIJVMNRLGVLRDDNDPN 

CTYEGDNNILLQQTSNYLLGLLAHQVHDGACFR 

SPLKSVDFLDAYPGILDQKFEVSSVADCLDSAVA 

LAAYKWLVCYLLRETYQKLNQEKRSGSSDFEAR 

NKCQVSHGRPLALAFVELTVVQRFHEHVHQPSV 

PPSLRAVLGRLSALYALWSLSRHAALLYRGGYF 

SGEQAGEVLESAVLALCSQLKDDAVALVDV1AP 

PDFVLDSPIGRADGELYKNLWGAVLQESKVLER 

ASWWPEFSVNKPVIGSLKSKL 


3809 


A 


117 


830 


CFGIMERVGCTLTTTYAHPRPTPTNFLPAISTTvlAS 

SYRDRFPHSNLTHSLSLPWRPSTYYKVASNSPSV 

APYCTRSQRVSENTMLPFVSNRTTFFTRYTPDDW 

YRSNLTNYQESNTSRHNSEKLRVDTSRL1QDKYQ 

QTRKTQADTTQNLGERVNDIGFWKSEIIHELDEM 

IGETNALTDVKKRLERALMETEAPLQVARECLF 

HREKRMGIDLVHDEVEAQLLTVNVGEMHQSQA 

A 


3810 


A 


3 


518 


VIQELEGGSGADLGEHSCRPASQPRFPRPAEARS 
HPATRRPASGPAMGKTNSKLAPEVLEDLVQNTE 
FSEQELKQWYKGFLKDCPSGILNLEEFQQLYIKF 
FPYGDASKFAQHAFRTFDKNGDGTIDFREFICAL 
SVTSRGSFEQKLNWAFEMYDLDGDGRITRLEML 
EIIE 


3811 


A 


81 


1147 


GCGYGCSGAGGAAIGEPMAKWGEGDPRWIVEE 

RADATNVNNWHWTERDASNWSTDKLKTLFLAV 

QVQNEEGKCEVTEVSKLDGEASINNRKGKLIFFY 

EWSVKLNWTGTSKSGVQYKGHVEIPNLSDENSV 

DEVEISVSLAKDEPDTNLVALM3CEEGVKLLREA 

MG1YISTLKTEFTQGMILPTMNGESVDPVGQPAL 

KTEERKAKPAPSKTQARPVGVKIPTCKITLKETFL 

TSPEELYRVFTTQELVQAFTHAPATLEADRGGKF 

HMVDGhTVSGEFTDLWEKHIVMKWRFKSWPEG 

HFATITLTFIDKNGETELCMEGRGIPAPEEERTRQ 

GWQRYYFEGIKQTFGYGARLF 


3812 


A 


20 


558 


PCGTAASTHAYDRRAKCRQQQQQQQNGGQNKV 
RPAKKKTSPAREVSSESGTSGQFTPPSSTSVPT1AS 
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SCQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
EMJIutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I-lsoleucine, K«=Lysine, L^Leucine, M-Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=»Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










SSAPVSIWSPASISPLSDPLSTSSSCMQRSYPMTYT 
QASGYSQGYAGSTSYFGGMDCGSYLTPMHHQL 
PGPGATLSPMGTNAVTSHLNQSPASLSTQGYGAS 
KLWGFNFNH 


3813 


A 


1 


1016 


CTEPPRRSTRTPAALASLRPYTDYVWSDQILQES 
EDFFTLIESHEGKPLKLMVYNSKSDSCREVTVTP 
NAAWGGEGSLGCGIGYGYLHRIPTQPPSYHKKPR 
GTPPPS ALPLG APPPD ALPPGPTPED SPSLETGS RQ 
SDYMFALT OAPfiS<\MFTYPT PfrPfT^PCUCA pnpnn 

LPHFMETPLQPPPPVQRVMDPGFLDVSGISLLDN 

SNASVWPSLPSSTELTTTAVSTSGPEDICSSSSSHE 

RGGEATWSGSEFEVSFLDSPGAQAQADHLPQLT 

LPDSLTSAASPEDGLSAELLEAQAEEEPASTEGLD 

TGTEAEGLDSQAQISTTE*HPGL*QGP 


3814 


A 


2 


884 


VFWQVRNAGSSPLSAACPLFRTPAPQPCGSWGR 
CCIPHASTGCRPMAERGELDLTGAKQNTGVWLV 
KVPKYLSQQWAKASGRGEVGKLRIAKTQGRTE 

VSFT1 NFDT ANTKnTOOK'PA^VC APUPHPrVT OCA/ 

GGQTLTVFTESSSDKLSLEGIWQRAECRPAASE 
NYMRLKRLQIEESSKPVRLSQQLDKVVTTNYKP 
VANHQYNIEYERKKKEDGKRARADKQHVLDML 
FSAFFKHOYVMI KTW VnTTTcTYPVWl fcrnn YKir, 

l <Jr\i L-iFvilV^ I I IN l_/IVL^l.i V YJ 1 1 IVV^Jr V V I J^lSJilJUiSJulVJf 

VQNVKGIHKNTWELKPEYRHYQGEEKSD 


3815 


A 


17 


411 


NIGDWEDIGKSPERJTQYYGPATWAQDGSRGYCT 
PIYMLNrfllRLQAVLEIIMNERANALDLLAQQTTK 
MRNANYQNRLALDYLLAHEGGV*GKFSLTNCC 
LEIDDNGKAIME1TARMRKLAHIPVQTWER 


3816 


A 


3 


1172 


SHWQRRDRRCVRNMAERGRKRPCGPGEHGQRI 

EWRiCWKQQKKEEKKKWKDLKLMKKLERQRAQ 

EEQAKRLEEEEAAAEKEDRGRPYTLSVALPGSIL 

DNAQSPELRTYLAGQ1ARACAIFCVDEIVVFDEE 

GQDAKTVEGEFTGVGKKGQACVQLARILQYLEC 

PQYLRKAFFPKHQDLQFAGLLNPLDSPHHMRQD 

liiioc-r tvilLj v v V Dl\r 1 KJr OrlO or V IN COiVlKJvil V Jvl 

DKNLEPGLRVTVRLNQQQHPDCKTYHGKWSS 

QDPRTKAGLYWGYTVRLASCLSAVFAEAPFQDG 

YDLTIGTSERGSDVASAQLPNFRHALVVFGGLQG 

LEAGADADPNLEVAEPSVLFDLYVNTCPGQGSR 

TIRTEEAILISLAALQPGLIQAGARHT 


3817 


A 


246 


1197 


FLSAGMSNFTHYAYLLMDESLMLGKVPPHVPSH 
HFIFHDDGSARQKGESDYKVIIQQWFSKSGPWTT 
SSNVTWGLLELQQSISESAVLTIPPGDSGAGSNLI 
TMFLRNRKETDLCSGRSKVNRGWNSGRCKQRG 
KTEOPGEPLEHVYVTIKHAVAT F^RWTKfSFT nr 

LIKMCIPLSKPLQMFFSPPHWEAWLQRVQQLAK 

NTRYFRQRLQEMGFIIYGNENASVVPLLLYMPG 

KVAAFARHMLEKKJGWWGFPATPLAEARARF 

CVSAAHTREMLDTVLEALDEWGDLLQLKYSRH 

KKSARPELYDETSFELED 


3818 


A 


215 


789 


NPQSSSSEGSSEIFQVNGHNRLLVQRSEVTQAPG 

QYTVDVEGHGCTFIQATLKYNVLLPKKASGFSLS 

LEIVKNYSSTAFDLTVTLKYTGIRNKSSMVVTDV 

KMLSGFTPTMSSIEELENKGQVMKTEVKNDHVL 

FYLEN VFGRADSFTFS VEQSNL VFNIQPAPGMV Y 

DYYEKEEYALAFYHINSSSVSE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C^Cysteine, D=Aspartic Acid, 
E=Glntamic Acid, ^Phenylalanine, G»Glycine, H=Histidine, 
Msoleucine, K=JLysine, l^=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valinc, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stopcodon, /=possiblc nucleotide deletion, 
\=possiblc nucleotide insertion j 


3819 


A 


1 


1483 


RIPDSIISRGVQGLPRDTASLSTTPSESPRAQATSR 

LSTASCPTPKVQSRCSSKENILRASHSAVD1TKVA 

RRHRMSPFPLTSMDKAFITVLEMTPVLGTE1INYR 

DGMGRVLAQDVYAKDNLPPFPASVKDGYAVRA 

ADGPGDRFIIGESQAGEQPTQTVMPGQVMRVTT 

GAPIPCG AD A V VQVEDTELIRESDDG TEELE VRLL 

VQARPGQDIRPIGHDIKRGECVLAKGTrlMGPSEI 

GLLATVGVTEVEVNKFPVVAVMSTGNELLNPED 

DLLPGKIRDSNRSTLLAT1QEHGYPTINLGIVGDN 

r JJUULIN AJUN rSVjloKAU V U 1 ouu V oMUbivDYLIvQ 

VLDIDLHAQIHFGRVFMKPGLPTTFATLDIDGVR 

K1IFALPGNPVSAVVTCNLFVVPALRKMQGILDP 

RPTIIKARLSCDVKLDPRPEYHRCILTWHHQEPLP 

WAQSTGNQMSSRLMSMRSANGLLMLPPKTEQY 

VELHKGEVVDVMV1GRL 


3820 


A 


2216 


487 


PQEP ALKSEF SQ V A SNTIPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPL1C 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCEDVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

Lrfcl^Ur IMJt ANOKoL-KJL/VUbCALlj lHlNCoEAEl 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAHTFRIGPAP 

AFTGDTIALNIIKGNEEGYFGTRRLNAYTGWYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAKMHI 

FFTTFAL 


3821 


A 


2216 


487 


PQEPALKSEFSQVASNTIPLPLPQPNTCKDNGPCK 

Q VCST VG GS AIC SCFPG YAIMADG VSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYT 

LNAHRKCVD1NECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCIDVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCrJD 
FLECQNSPARITHYQLNFQTGLLVPAHIFRIGPAP 
A FTGDTI ALNHKGNEEG YFGTRRLN A YTG W YL 
ORAVLFPRDFAT DVFM1CT WROfiWTTFT AKMT-TF 
FFTTFAL 


3822 


A 


2502 


1540 


MAAATRGCRPWGSLLGLLGLVSAAAAAWDLAS 
LRCTLGAFCECDFRPDLPGLECDLAQHI.AGQHL 
AKALVVKALKAFVRDPAPTKPLVLSLHGWTGTG 
KSYVSSLLAHYLFQGGLRSPRVHHFSPVLHFPHP 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E->Glutamic Acid, ^Phenylalanine, G-Glycine, H=Histidine, 
l=Isofeucine, K=»Lysine, L=Leucine, MHVfethionine, 
N=Asparagine, P-Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconine, V-Valine, W=Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon,/=possiblc nucleotide deletion, 
\=possible nucleotide insertion 










SH1ERYKKDLKSWYOGNLTACGRSLFI FDFMDK 
MPPGLME VLRPFLGSS WVV YGTN YRKAIFfFISN 
TGGEQINQVALEAWRSRRDREE1LLQELEPVISR 
AVLDNPHHGFSNSGIMEERLLDAVVPFLPLQRHH 
VRHC VLNEL AQLG LEPRDE WQ A VLD STTFFPE 
DEQLFSSNGCKTVASR1AFFL 


3823 


A 


1 


3174 


YGCEKTTEGRIPLKNIYRLFSADRKR VETALEA C 

SLPSSRNDSIPQEDFTPEVYRVFLNNLCPRPEIDN1 

FSEFGAKSKPYLTVDQMMDFINLKQRDPRLNEIL 

YPPLKQEQVQVLIEKYEPNNSLARKGQISVDGFM 

RYLSGEENGVVSPEKLDLNEDMSQPLSHYFINSS 

HNTYLTAGQLAGNSSVEMYRQVLLSGCRCVELD 

CWKGRTAEEEPVITHGFTMTTEISFKEVIEAIAEC 

AFKTSPFPILLSFENHVDSPKQQAKMAEYCRLIFG 

DALLMEPLEKYPLESGVPLPSPMDLMYKILVKN 

KKKSHKSSEGSGKKKLSEQASNTYSDSSSMFEPS 

SPGAGEADTESDDDDDDDDCKKSSMDEGTAGSE 

AMATEEMSNLYNYIQPVXFESFEISKKRNKSFEM 

SSFVETKGLEQLTKSPVEFVEYNKMQLSRIYPKG 

TRVDSS>TYMPQLFWNAGCQMVALNFQTMDLA 

MQINMGMYEYNGKSGYRLKPEFMRRPDKHFDP 

FTEGIVDGIVANTLSVK11SGQFLSDKKVGTYVEV 

DMFGLPVDTRRKAFKTKTSQGNAVNPVWEEEPI . 

VFKKWLPTLACLRIAVYEEGGKFIGHRILPVQAI 

RPGYHYICLRNERNQPLTLPAVFVY1EVKDYVPD 

TYADVIEALSNPIRYVNLMEQRAKQLAALTLEDE 

EEVKKEADPGETPSEAPSEARTTPAENGVM-ITTT 

LTPKPPSQALHSQPAPGSVKAPAKTEDLIQSVLTE 

VEAQTIEELKQQKSFVKLQKKHYKEMKDLVKR 

HHKKTTDLIKEHTTKYNEIQNDYLRRRAALEKS 

AKKDSKKKSEPSSPDHGSSTIEQDLAALDAEMTQ 

KLIDLKDKQQQQLLNLRQEQYYSEKYQKREHIK I 

KMDKKRQEKITEAKSKDKSQMEEEKTEM1RSY1 

QEWQYIKRLEEAQSKRQEKLVEKHKEIRQQILD 

EKPKLQVELEQEYQDKFKRLPLE1LEFVQEAMKG 

KISEDSNHGSAPLSLSSDPGKVNHKTPSSEELGGD 

IPGKEFDTPL 


3824 


A 


I 


426 


ILHWFVHRWSGRNNREK1GVHYGFEE1LNMEPY 
CCRETLKSLRPECF1YDLSAVVMHHGKGFGSGH 
YTAYCYNSEGGFWVHCNDSKLSMCTMDEVCKA 
OAYILFYTORVTENGHSKLLPPELLI OSOHPNFD 
ADTSSNEILS 


3825 


A 


3 


364 


GIRAKFPNKIPV V VERYPRETFLPPLDKTKFL V PQ 
ELTMTQFLSIIRSRMVLRATEAFYLLVNNKSLVS 
MSATMAEIYRDYKDEDGFVYMTYASQETFGCLE 
SAAPRDGSSLEDRPLHPL 


3826 


A 


I 


1237 


PEKKFERECREAEKAQQSYERLDNDTNATKADV 

EKAKQQLNLRTHMADENKNEYAAQLQNFNGEQ 

HKHFYVVIPQIYKQLQEMDERRTIKLSECYRGFA 

DSERKVIPIISKCLEGMILAAKSVDERRDSQMVV 

DSFKSGFEPPGDFPFEDYSQHIYRTISDGTISASKQ 

ESGKMDAKTTVGKAKGKLWLFGKKPKGPALED 

FSHLPPEQRRKKLQQRIDELNRELQKESDQKDAL 

NKMKI)VYEKNPQMGDPGSLQPKIAETMNN^ 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

9Cl|UCllCC 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Aspartic Acid, 
EXJIutamic Acid, ^Phenylalanine, G==GIycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Lcucine, M=Mcthionine, 
N=Asparaginc, P^ProIine, Q=Glutaminc, R=Argininc, S-Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possiblc nucleotide insertion 










LRMEIHKNEAWLSEVEGKTGGRGDRRHSSDINH 
LVTQGRESPEGSYTDDANQEVRGPPQQHGHHNE 
FDDEFEDDDPLPAIGHCKAIYPFDGHNEGTLAMK 
EGEVLYIIEEDKGDGWTRARRQNGEEG YVPTS Y J 
DVTLEKNSKGS 


3827 


A 


2 


1584 


INPVSSAVNGEAHSSHETRGQNSNALPSVLLELL 

SQSCLIPAMSSYLRl^SVLDMARHVPLYRALLEL 

LRAJASCAAMVPLLLPLSTENGEEEEEQSECQTS 

VGTLLAKMKTCVDTYTNRLRSKREN VKTG VKP 

DASDQEPEGLTLLVPDIQKTAEIVYAATTSLRQA 

NQEKKLGEYSKKAAMKPKPLSVLICSLEEKYVAV 

MKKLQFDTFEIvrVSEDEDGKLGFKVNYHYMSQV 

KNANDANSAARARRLAQEAVTLSTSLPLSSSSSV 

FVRCDEERLDIMKVLITGPADTPYANGCFEFDVY 

FPQDYPSSPPLVNLETTGGHSVRFNPNLYNDGKV 

V^L-oILpIN 1 WrlviKrlixirv WINrv^ I oor Ll^ VL Vo VQoLl 

LVAEPYFNEPGYERSRGTPSGTQSSREYDGNTRQ 

ATVKWAMLEQ1RMPSPCFKEVIHKHFYLKRVEIM 

AQCEEWTAD1QQYSSDKRVGRTMSHHAAALKRH 

TAQLREELLKLPCPEGLDPDTDDAPEVCRATTGA 

EETLMHDQVKPSSSKELPSDFQL 


JOZrO 


A 


M 1 S 




rK V r/v 1JL. V oL,Ur W Jtlv^r r 1 AOKLAuo I W Vrr AC I 

LQLGPSSEHELDNHRAPLLSLPSQESLSFTPWYLV 

ACKPLFHIFCPLFACFMQEGKVQYLFLHLSHMRL 

LNYYFFPFLAPESLMQALEDLDYLAALDNDGNL 

SEFGIIMSEFPLDPQLSKSILASCEFDCVDEVLTIA 

AMVTfiTI MTWsF^FFAMT U 


3829 


A 


199 


683 


VDHTPVLSICPQCFSSVKWGATLSARSQKTSG1GR 
LMVHVIEATELKACKPNGKSNPYCE1SMGSQSYT 
TRTIQDTLNPKWNFNCQFFIKDLYQDVLCLTLFD 
RDQFSPDDFLGRTEIPVAKIRTEQESKGPMTRRLL 
LHEVPTGEVWVRFDLQLFEQKTLL 


3830 


A 


1747 


404 


RKMMEESGIETTPPGTPPPNPAGL AATAMS S TPV 

PLAATSSFSSPNVSSMESFPPLAYSTPQPPLPPVRP 

SAPLPFVPPPAVPSVPPLVTSMPPPVSPSTAAAFG 

NPPVSHFPPSTSAPNTLLPAPPSGPPISGFSVGSTY 

DITRGHAGRAPQTPLMPSFSAPSGTGLLPTPITQQ 

ASLTSLAQGTGTTSAITFPEEQEDPRITRGQDEAS 

AGGIWGFDCG VAGNPMVKS VLDKTKHS VESMIT 

TLDPGMAPYIKSGGELDIVVTSNKEVKVAAVRD 

AFOFVFfiT A VWftP A nn?Mi A pnPVfi v a a rj va. 

AQERJDSLRRTGVIHEKQTAVSVENFIAELLPDK 

WFDIGCLWEDPVHG1HLETFTQATPVPLEFVQQ 

AQSLTPQDYNLRWSGLLVTVGEVLEKSLLNVSR 

TDWHMAFTGMSRRQMIYSAARAiAGMYKQRLP 

PRTV 


3831 


A 


5 


674 


FWTRSAWHEGLQQMKANDPSLQEVNLYNIKNIP 

lr iJ^is^rAivAi^r. J. IN 1H ViUSJ<bL»AA 1 KoNLJr VAlAr 

ADMLKVNTTLTSLNIESHF1TGTGILALVEALKEN 

DTLTEIKIDNQRQQLGTAVEMEIAQMLEENSR1L 

KFGYQFTKQGPRTRVAAAITB^NDLAWQKDTQ 

EQTSIWQWSQSIAGFNPQFEVQGQNARSWMEE 

LGKAFHQFVRRELKQTEGKLP 


3832 


A 


164 


782 


EPWVPMDVAESPERDPHSPEDEEQPQGLSDDDIL 
RDSGSDQDLDGAGVRASDLEDEESAARGPSQEE 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne C=Cysteinc, D->Aspartic Acid, 
E=Glutamic Acid, F=Phenylaianine, G=Glycine, H=Histidine, 
I=IsoleucJne, K=Lyslne, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Try ptophan, Y=Tyrosine, 
X=U n known, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










EDNHSDEEDRASEPKSQDQDSEVNELSRGPTSSP 

CEEEGDEGEEDRTSDLRDEASSVTRELDEHELDY 

DEEVPEEPAPAVQEDEAEKAGAEDDEEKGEGTP 

REEGKAGVQSVGEKESLEAAKEKKKEDDDGEID 

DEEMY 


3833 


A 


122 


1676 


SQPPHFTQKMNENKDTDSKKSEEYEDDFEKDLE 

WLINENEKSDASIIEMACEKEENINQDLKENETV 

MEHTKRHSDPDKSLQDEVSPRRNDIISVPGIQPLD 

PISDSDSENSFQESKLESQKDLEEEEDEEVRRYIM 

EKIVQAhOCLLQNQEPVNDKRERKLKFKDQLVDL 

EWPLEDTTTSKl^ENERNMFGKLSQLCISNDF 

GQEDVLLSLTNGSCEENKDRTILVERDGKFELLN 

LQDIASQGFLPPINNANSTENDPQQLLPRSSNSSV 

SGTKKEDSTAKIHAVTHSSTGEPLAY1AQPPLNR 

KTCPSSAVNSDRSKGNGKSNHRTQSAHISPVTST 

EKKRENDIVFKAWLQKKREQVLEMRR1QRAKE1 

TFFT RKTlFFPT FFT VHTPflPRR AFkTYU/T PPVPlV/f 

EICMAEQQAVRERTRQLRLEAKRSKQLQHHLYM 
SEAKPFRFTDHYN 


3834 


A 


575 


774 


RSRTEELSNSGILKAMSKDLVTFGDVAVNFSQEE 
WEWLNPAQRNLYRKVMLENYRSLVSLGKDMSP 


3835 


A 


2 


100 


ASDFYLRYYVGHKGKFGHEFLEFEFRPDGVYV 


3836 


A 


91 


749 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASALQV 

KUEALbEEblWSLLFLAAEQLLEDLRNDSSDYVV 

CP WS ALL S A AGSL SFQGRVS HIE A APFKAPELLQ 

GQSEDEQPDASQMHVYSLGMTLYWSAGFHVPP 

HQPLQLCEPLHSILLTMCEDQPHRRCTLQSVLEA 

CRVHEKEVSVYPAPAGLHIRRLVGLVLGTISEVS [ 

REPCFSSSSCWSCVAIKI 


3837 


A 


3 


1214 


SLGCTOSARGKGQDDEVRTLMANGAPFTTDWFS 

KLRVSCGYIGDNCKNGADVNAKDMLKMTALH 

WATERHHRDVVELLIKYGADVHAFSKFDKSAFD 

IALEKNNAEE.VILQEAMQNQVNVNPERANPVTD 

PVSMAAPFIFTSGEVVNLASLISSTNTKTTSGDPH 

A STVQFSNSTTS VL ATL A AL AE A S VPLSNSHRAT 

A "MTF FT I F CifsJ <5 V T"YiQ im V \Ad Q Ci flfYP V THTT \/Tnr. V 

j\n l x-»cijleajin o v i/ooiv^v^ v iVivjovjLiv£K v 1 1 1 v 1 d\j v 

PLGNIQTSIPTGGIGHPFIVTVQDGQQVLTVPAGK 

VAEETVIKEEEEEKLPLTKKPRJGEKTNSVEESKE 

GNERELLQQQLQEANRRAQEYRHQLLKKEQEAE 

QYRLKLEA1ARQQPNGVDFTMVEEVAEVDAVV 

VTEGELEERETKVTGSAGATGPPTRVSMATVSS 


3838 


A 


1 


1332 


MIEDNKENKDHSLERGRASLIFSLKNEVGGL1KA 

LKlFQEKHVNLLmESRKSKRRNSEFElFVDCDIN 

REQLNDIFHLLKSHTNVLSVNLPDNFTLKEDGME 

TVPWFPKKISDLDHCANRVLMYGSELDADHPGF 

KDNVYFJKRRKYFADLAMNYKHGDPIPKVEFTEE 

EIKTWGTVFQELNKL YPTHACREYLKNLPLL SKY 

VP FTYNJTPPlT FTYV/Q"MPT VT7P TnUQTD P\/ A r. VT CD 

RDFLSGLAFRVFHCTQYVRHSSDPFYTPEPDTCH 
ELLGHVPLLAEPSFAQFSQEIGLASLGASEEAVQ 
KLATC YFFTVEFGLCKQDGQLRVFGAGLLS SISE 
LKHALSGHAKVKPFDPKITCKQECLITTFQDVYF 
VSESFEDAKEKLMREFTKTIKRPFGVKYNPYTRSI 
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SEQ ID 

NO: 


Method 


Predicted 
beginning 

mi fieri ti Hp 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

lopAtifin 

•win dun 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, Il=Histidine, 
i lauieuuiic, iv i-ijiinC) l< i-icuuiiicj iri — ivieifiionine, 

N=Asparagine, P=Proline, Q=Glutamlne, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










QILKDTKSITSAMNELQHDLDVVSDALAKVSRKP 
SI 


3839 


A 


3093 


520 


MVNFTVDQIRAIMDKKANIRNM^ 

TLTDSLVCKAGnASARAGETRFTDTRKDEQERCI 

TIKSTAISLFYELSENDLNFIKQSKDGAGFL1NL1D 

SPGHVDFSSEVTAALRVTDGALVVVDCVSGVCV 

QTETVLRQAIAERIICPVLMMNKMDRALLELQLE 

PEELYQTFQRIVENVNVUSTYGEGESGPMGNIMI 

DPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFA 

AKGEG QLGP AERAKKVEDMMKKL WGDR YFDP 

ANGKFSKSATSPEGKKLPRTFCQLILDPEFKVFDA 

IMNFKKEETAKLIEKLDIKLDSEDKDKEGKPLLK 

AVMRRWLPAGDALLQMITEHLPSPVTAQKYRCE 

LLYEGPPDDEAAMGIKSCDPKGPLMMYISKMVP 

TSDKGRFYAFGRVFSGLVSTGLKVRIMGPNYTPG 

KKEDLYLKPIQRTILMMGRYVEPIEDVPCGNTVG 

LVGVDQFLVKTGTITTFEHAHNMRVMKFSVSPV 

VRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCI 

IEESGEHIIAGAGELHLE1CLKDLEEDHACIPIKKS 

DPVVSYRETVSEESNVLCLSKSPNKHNRLYMKA 

RPFPDGLAEDIDKGEVSARQELKQRARYLAEKY 

EWDVAEARICIWCFGPDGTGPNILTDITKGVQYL 

NEIKDSVVAGFQWATKEGALCEENMRGVRFDV 

HDVTLHADAIHRGGGQIIPTARRCLYASVLTAQP 

RLMEPIYLVEIQCPEQVVGGIYGVLNRKRGHVFE 

ESQVAGTPMFVVKAYLPVNESFGFTADLRSNTG 

GQAFPQCVFDHWQILPGDPFDNSSRPSQVVAETR 

KRKGLKEGIPA LDNFLDKL 


3840 


A 


2 


753 


SSTRSRDFCCSEAIQGSLTRRERRASGVRTRRSQG 

SSAMASKILLNVQEEVTCPICLELLTEPLSLDCGH 

SLCRACITVSNKEAVTSMGGKSSCPVCGISYSFE 

HLQANQHLANIVERLKEVKLSPDNGKKRDLCDH 

HGEKLLLFCKEDRKVICWLCERSQEHRGHHTVL 

TEEVFKECQEKLQAVLKRLKKEEEEAEKLEAD1R 

EEKTSWKYQVQTERQRIQTEFDQLRSILNNEEQR 

ELQRLEEEEKKT 


3841 


A 


2 


405 


GKAFSCFTYLSQHRRTHMAEKPYECKTCKKAFS 
HFGNLKVHERIHTGEKPYECKECRKAFSWLTCL 
LRHERJHTGKKSYECQQCGKAFTRSRFLRGHEKT 
HTGEKMHECKECGKAL S SLSSLHRHKRTHWRDT 
L 


'3842 


A 


311 


88 


AVLKNMAPMTALGLLDLHILNLILFLSAGEDFTS 
VVSEIMMYILLVFLTLWLLIEMIYCYRKVSKAEE 
AAQENA 


3843 


A 


3 


1175 


APIRNSRIDDFVRRVESKATSARCGLWGSGPRJRR 

PASGMFRGLSSWLGLQQPVAGGGQPNGDAPPEQ 

PSETVAESAEEELQQAGDQELLHQAKDFGNYLF 

NFASAATKK1TESVAETAQTIKKSVEEGK1DGIID 

KTnGDFQKEQKKFVEEQHTKKSEAAVPPWVDT 

NDEETIQQQILALSADKRNFLRDPPAGVQFNFDF 

DQMYPVALVMLQEDELLSKJV1RFALVPKLVKEE 

VFWRNYFYRVSLDCQSAQLTALAAQQQAAGKEE 

KSNGREQDLPLAEAVRPKTPPWIKSQLKTQEDE 

EEISTSPGVSEFVSDAFDACNLNQEDLRKEMEQL 

VLDKKQEETAVLEEDSADWEKELQQELQEYEV j 
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SEQ ID 

NO: 


1 Method 


Predicted 
beginning 
nucleotide 

IUU1UUU 

corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 

nucleotide 

location 

V.UI 1 C3|fUUUIIIg 

to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, F-Phcny tola nine, OGIycine, H=Histidine, 
I=Isolcucine, K=Lysine, L= Leucine, M=Mcthionine, 

i^i — /Aspuragi lie, it™! run uc, uiuiainine, i\ — /^rglfime, o^^Ciine, 

T=Threoninc, V^Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










VTESEKRDENWDKEffiKMLQEEN 


3844 


A 


798 


148 


LPPAQ1PEAWLLLANVVVVLILVPLKDRLIDPLLL 

LHYItniNETVSQQIGEVLYNAAPLSIWWQlPQYL 
LIGISEIFASIPGLEFAYSEAPRSMQGA1MGIFFCLS 
G VG SLLG S SL V ALLSLPGG WLHCPKDFGN IKNCR 
MDLYFFLLAGIQAVTALLFVWIAGRYERASQGP 
ASHSRFSRDRG 


3845 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDS 

METIYNMLVETGELDNTY1VYTADHGYHIGQFG 

LVKGKSMPYEFD1RVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILDIAGLD1PADMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGiaLPIKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRIUCKLFK 

KKYKASYVRSRSniSVAIEVLXjRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCY1LENDTVQCDLDLYKSLQ 

AWKDHKLHIDHEIETLQ>OCIKNLREVRGHLKKK 

RPEECDCHK1SYHTQHKGRLKHRGSSLHPFRKGL 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 
NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT 
DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 
YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 
PEMKRPS SKSLGQL WEG WEG 


3846 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKPIHMEFTNMLQIUCRLQTLMSVDDS 

METIYNMLVETGELDNTYIVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILDIAGLDIPADMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

L VPKY YGQG SEACTCDSGD YKLSLAGRRKKLFK 

KKYKASYVRSRS1RSVAIEVDGRVYHVGLGDAA 

QPRNLTKRH WPG APEDQDDKDGGDF SGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

A WTODHKLHIDPIErETL QNKIKNLRE VRGHLKKK 

RPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGL 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCN1RTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3847 


A 


1 


1257 


MWSAVLTAFHTGTSNTTTVVYE>nYMNITLPPP 
FOHPDLSPLLRYSFETMAPTGLSSLTVNSTAVPTT 
PAAFKSLNLPLQITLSAIMlFILFVSFLGNLVVCLiM 
VYQKAAMRSAINILLASLAFADMLLAVLNMPFA 
L VTILTTRWIFGKFFCRV S AMFF WLF VTEG VAJLL 
nSIDRFLirVQRQDKLNPYRAKVLIAVSWATSFCV 
AFPLAVGNPDLQTPSRAPQCVFGYTTNPGYQAYV [ 



448 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H~Histidine, 
I=Isoleucine, K^Lysinc, L = Leucinc, M = Mcthionine, 
N=Asparaginc, P=ProIine, Q=GIutaminc, R=»Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=posslble nucleotide insertion 










ILISLISFFEPFLVILYSFMGELNTLRHNALRIHSYPE 

GICLSQASKLGLMGLQRPFQMSIDMGFKTRAFTT 

ILDLFAVFIVCWAPFTTYSLVATFSKHFYYQHNFF 

EISTWLLWLCYLKSALNPLIYYWRIKKFHDACLD 

MMPKSFKFLPQLPGHTKRRIRPSAVYVCGEHRT 

VV 


3848 


A 


3 


2827 


SSAVAARRRRSWASLVLAFLGVCLGITLAVDRS 

NFKTCEESSFCKRQRSIRPGLSP YRALLDSLQLG P 

DSLTVFILIIIEVTKVLLVLELQGLQKNMTRFRJLDE 

LEPRRPRYRVPDVLVADPPIARLSVSGRDENSVE 

LTMAEGPYKIILTARPFRLDLLEDRSLLLSVTSfARG 

LLEFEHQRAPRVSQGSKDPAEGDGAQPEETPRD 

GDKPEETQGKAEKDEPGAWEETFKTHSDSKPYG 

PMSVGLDFSLPGMEHVYGIPEHADNLRLKVTEG 

GEPYRLYNLDVFQYELYNPMALYGSVPVLLAHN 

PHRDLGIFWLNAAETWVDISSNTAGKTLFGKMM 

DYLQGSGETPQTDVRWMSETGIIDVFLLLGPSISD 

VFRQYASLTGTQALPPLFSLGYHQSRWNYRDEA 

DVLEVDQGFDDHNLPCDVIWLDIEHADGKRYFT 

WDPSRFPQPRTMLERLASKRRKLVAIVDPHIKVD 

SGYRVHEELRNLGLYVKTRDGSDYEGWCWPGS 

AGYPDFTNPTMRAWWANMFSYDNYEGSAPNLF 

VAVNDMNEPSVFNGPEVTMLKDAQHYGGWEHR 

DVHNIYGLYVFIMATADGLRQRSGGMERPFVLA 

RAFFAGSQRFGAVWTGDNTAEWDHLKJSIPMCL 

SLGLVGLSFCGADVGGFFKNPEPELLVRWYQMG 

AYQPFFRAHAHLDTGRREPWLLPSQHNDIIRDAL 

GQRYSLLPFWYTLLYQAHREGIPVMRPLWVQYP 

QDVTTFNIDDQYLLGDALLVHPVSDSGAHGVQV 

YLPGQGEVWYDIQSYQKHHGPQTLYLPVTLSSIP 

VFQRGGT1VPRWMRVRRSSECMKDDPITLFVALS 

PQGTAQGELFLDDGHTFNYQTRQEFLLRRFSFSG 

NTLVSSSADPEGHFETPIWIERVVUGAGKPAAW 

LQTKGSPESRLSFQHDPETSVLVLRKPGINVASD 

WSIHLR 


3849 


A 


1 


1717 


RARNARGCWGVCRSGFSSAVCGAARMEQVAEG 

ARVTAVPVSAADSTEELAEVEEGVGVVGEDNDA 

AARGAEAFGDSEEDGEDVFEVEKILDMKTEGGK 

VLYKVRWKGYTSDDDTWEPEIHLEDCKEVLLEF 

RKIOAENKAKAVRKDIQRLSLNNDIFEANSDSDQ 

QSETKEDTSPKKKKKiaRQREEKSPDDLKKKKA 

KAGKLKDKSBCPDLESSLESLVFDLRTKKRISEAK 

EELKESKKPKXDEVKETKELICKVICICGEIRDLKT 

KTREDPKENRKTKKEKFVESQVESESSVLNDSPF 

PEDDSEGLHSDSREEKQNTKSARERAGQDMGLE 

HGFEKPLDSAMSAEEDTDVRGRRKKKTPRKAED 

TRENRKLENKNAFLEKKTVPKXQRNQDRSKSAA 

ELEKLMPVSAQTPKGRRLSGEERGLWSTDSAEE 

DKETKRNESKKPKKDEVKETKELKXVKKGEIRD 

LKTKTREDPKJBNRKTKKEKFVESQVESESSVLND 

SPFPEDDSEGLHSDSREEKQNTKSARERAGQDM 

GLEHGFEKPLD S AMSAEEDTDVRGRRKKKTPRK 

AEDTRENRKLEKKNAFLEKKTVPKKQRNQDRSK 

SAAELEKLMPVSAQTPKGRRLSGEERGLWSTDS 

AEEDKETKRNESKKPKKDEVKETKJELKKVKKGE 
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SEQID 

NO: 


Method 


Predicted 
beginning 

IIUCICUUUC 

location 
corresponding 
to first amino 
acid residue of 

sequence 


Predicted end 
nucleotide 

Inr-i linn 

corresponding 
to last amino 
acid residue of 
peptide 

.sequence 


Amino acid sequence (A=Alanine C=Cystelne, D=Aspartic Acid, 
E=GIutamic Add, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, 1/^Leucine, iM=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *«Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










IRDLKTKTREDPKENRKTKKEKFVESQVESESSV 
LNDSPFPED/RQ*RATFRQQREEKSPDDLKKXKA 
KAGKLKDKSKPDLESSLESLVTDLRTKKRISEAK 
EELKESKKPK 


3850 


A 


1113 


3975 


PAAAAAAAAAAAAAAGRGPSFTPCFSPSLAVEPS 

RRTRLGSDPAQAMAGNVKKSSGAGGGSGSGGS 

GSGGLIGLMKDAFQPHHHHHHHLSPHPPGTVDK 

KMVEKCWKLMDKVVRLCQNPKLALKNSPPYIL 

DLLPDTYQHLRTILSRYEGKMETLGENEYFRVF 

MENLMKKTKQTISLFKEGKERMYEENSQPRRNL 

TKLSLIFSHMLAELKGIFPSGLFQGDTFRITKADA 

AEFWRKAFGEKTIVPWKSFRQALHEVHPISSGLE 

AMALKSTEDLTCNDY1SVFEFDIFTRLFQPWSSLL 

RNWNSLAVTHPGYMAFLTYDEVKARLQKFIHKP 

GSYIFRLSCTRLGQWAIGYVTADGNILQTIPHNKP 

LFQALIDGFREGFYLFPDGRNQNPDLTGLCEPTP 

QDHIKVTQEQ YEL YCEMG STFQLCKIC AENDKD 

VKIEPCGHLMCTSCLTSWQESEGQGCPFCRCEDC 

GTEPIVVDPFDPRGSGSLLRQGAEGAPSPNYDDD 

DDERADDTLFMMKELAGAKVERPPSPFSMAPQA 

SLPPVPPRLDLLPQRVCVPSSASALGTASKAASGS 

LHKDKPLPVPPTLRDLPPPPPPDRPYSVGAESRPQ 

RRPLPCTPGDCPSRDKLPPVPSSRLGDSWLPRPTP 

KVPVSAPSSSDPWTGRELTNRHSLPFSLPSQMEP 

RPDVPRLGSTFSLDTSMSMNSSPLVGPECDHPKI 

KPSSSANAIYSLAARPLPVPKLPPGEQCEGEEDTE 

YMTPSSRPLRPLDTSQSSRACDCDQQIDSCTYEA 

MYNIQSQAPSITESSTFGEGNLAAAHANTGPEES 

ENEDDG YD VPKPP VPA VLARRTL SDISNAS SS/FG 

LFVLERDP*PQNVTEGSQVPERPPKPFPRRINSER 

KAGSCQQGSGPAASAATANSPQLSSEIENLMSQG 

YSYQDIQKALVIAQNN1EMAKNILREFVSISSPAH 

VAT 


3851 


A 


2 


2781 


GRVGSMDGAMGPRGLLLCMYLVSLLILQAMPA 

LGSATGRSKSSEKRQAVDTAVDGVFIRSLKVNC 

KVTSRFAHYVVTSQVVNTANEAREVAFDLEIPIC 

TAFISDFAVTADGNAFIGDIKDKVTAWKQYRKA 

A1SGENAGLVRASGRTMEQFTIHLTVNPQSKVTF 

QLTYEEVLKRNHMQYEIVIKVKPKQLVHHFEIDV 

DTFEPQGISKLDAQASFLPKELAAQTIKKSFSGKK 

GHVLFRPTVSQQQSCPTCSTSLLNGHFKVTYDVS 

RDKICDLLVANNHFAHFFAPQNLTNMNKNVVFV 

1DISGSMRGQKVKQTKEALLKILGDMQPGDYFD 

LVLFGTRVQSWKGSLVQASEANLQAAQDFVRGF 

SLDEATNLNGGLLRGIEILNQVQESLPELSNHASI 

LIMLTDGDPTEGVTDRSQ1LKNVRNAIRGRFPLY 

NLGFGHbTVDFNFLEVMSMENNGRAQRIYEDHD 

ATQQLQGFYSQVAKPLLVDVDLQYPQDAVLALT 

QNHHKQYYEGSEIWAGRIADNKQSSFKADVQA 

HGEGQEFSITCLVDEEEMKKLLRERGHMLENHV 

ERLWAYLTIQELLAKRMKVDREVRANLSSQALR 

MSLDYGFVTPLTSMSIRGMADQDGLKPTIDKPSE 

DSPPLEMLGPRRTFVLSALQPSPTHSSSNTQRLPD 

RVTGVDTDPHFIIHVPQKEDTLCFNINEEPGVILS 

LVQDPNTGFSVNGQLIGNKARSPGQHDGTYFGR 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glyclne, H=Histidinc, 
I=Isoleucine, K-Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Pro)ine, Q=Glutamine, R=Arginine t S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










T OTA \TP A THPTlT FVTPrYNTTTT lsJPnVf^PVPQWPn 

QAVLRQIXjVVVTINKKRNLVVSVDDGGTF\EVV\ 

LHRVW\KGSS\VHQDFLGLLMCWDKSIGMSSPGR 

KGCWGQ\FFHPIRPLKVS*HPPPGSDPQKAQMPT 

MVVRNPPGLTVTARGLQKDYSKDPWHGAEVSC 

WFI\HNNGA*I\TDCAYTDYI\VPDIF 


3852 


A 


39 


1735 


TQVAEAGRGEGVVAGAETGRPQSAGMNLELLES 

FGQNYPEEADGTLDCISMALTCTFNRWGTLLAV 

GCNDGRIVIW\DF\ITRGIA*NKFSAHIHPVCSLC 

WSRDGHKLVSASTDNIVSQWDVLSGDCDQRFRF 

PSPILKVQYHPRDQNKVLVCPMKSAPVMLTLSD 

SKHVVLPVDDDSDLNWASFDRRGEYIYTGNAK 

GKILVLKTDSQDLVASFRVTTGTSNTTATKSIEFA 

RKGSCFLINTADR1IRVYDGREILTCGRDGEPEPM 

QKLQDLVNRTPWKKCCFSGDGEYIVAGSARQH 

ALYIWEKS1GNLVKILHGTRGELLLDVAWHPVRP 

IIASISSGVVSIWAQNQVENWSAFAPDFKELDEN 

\rc\rcco ccrcnTcncr^v ocDcrvTr a t\ a a cptccwr^ 

V b Y bbKbbbr DlbDbJJKSbrbQ 1 UAJDAAbDbb VL) 

VTSVDPIAAFCSSDEELEDSKALLYLPIAPEVEDP 

EENPYGPPPDAVQTSLMDEGASSEKKRQSSADG 

SQPPKKKPKTTNIELQGVPNDEVHPLLGVKGDG 

KSKKKQAGRPKGSKGKEKDSPFKPKLYKGDRGL 

PLEGSAKGKVQAELSQPLTAGGAISELL 


3853 


A 


45 


2603 


PLLFTCGREVRARDPEKEGT1VVAGLKVQVQPRF 

LWILCFSMEETQGELTSSCGSKTMANVSLAFRDV 

SIDLSQEEWECLDAVQRDLYKDVMLENYSNLVS 

LDLEYKYITKNLLSEKNVCKIYLSQLQTGEKSKN 

TIHEDTIFRNGLQCBCHEFERQERHQMGCVSQMLI 

QKQISHPLHPKIHAREKSYECKECRKAFRQQSYL1 

QHLRIHTGERPYKCMECGKAFCRVGDLRVHHT1 

HAGERPYECKECGKAFRLHYHLTEHQR1HSGVK 

P YECKECGKAF SRVRDLRVHQTIHAGERP YECK 

ECGKAFRLHYQLTEHQRIHTGERPYECKVCGKT 

FRVQRHISQHQKfflTGVKPYKCNECGKAFSHGS 

YLVQHQKIHTGEKPYECKECGKSFSFHAELARH 

RIUHTGEKPYECRECGKAFRLQTELTRHHRTHTG 

EKPYECKECGKAFICGYQLTLHLRTHTGEIPYEC 

KECGKTFSSRYHLTQHYRIHTGEKPYICNECGKA 

FRLQGELTRHHRIHTCEKPYECKECGKAFIHSNQ 

FISHQRIHTSESTYICKECGKIFSRRYNLTQHFK1H 

TGEKPYICNECGKAFRFQTELTQHHRIHTGEKPY 

KCTECGKAFIRSTHLTQHHRIHTGEKPYECTECG 

KTFSRHYHLTQHHRGHTGEKPYICNECGNAFICS 

Y KJU i bri^Klri 1 vr JiLr Y bUtvbUOiv I r oKKY ri L 1 v^rl 

FRLHTGEKPYSCKECGNAFRLQAELTRHHIVHTG 
EKPYKCKECGKAFSVNSELTRHHRIHTGEKPYQC 
KECGKAFIRSDQLTLHQ\KIILVR\NPMHNVKR1R 
WPLENAL* QR1CNLRNFLF VTEHVG1PFTSCSQFI 
RNYFVC 




A 






LiV^o^ W V rulr W ro V O WLo WLJSJJLr o^blrloAobo 

AVLQGPQCSEMLWPKNLTSWDDSSSVSSGISDTT 

DNLSTDDINTSSS1SSYANTPASSRKNLDVQTDAE 

KHSQVERNSLWSGDDVKKSDGGSDSGIKMEPGS 

KWRRNPSDVSDESDKSTSGKKNPVISQTGSWRR 

GMTAQVGITMPRTKASAPAGALKTPGTGKRPGL 
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SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=»Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Clycine, H=Histidine, 
1=Isoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S-Serine, 
T=Thrconinc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possfble nucleotide insertion 










S\GPGAPTPAAPPQLARMAWAFSLSAASTPAVSP 
STSPSAVEGSPATILPLASSPPPRTTP*LPLSELTV* 
RPQELVRGRGCLGPGAPTPAAPPQLARMAWAFS 
LSAASTPAVSPSTSPSAVEGSPATILPLASSPPPRT 
TP 


3855 


A 


1 


772 


FRGGDGAPGVLKPGNPLPFPLPPLQYPPPSTLSHS 
DNLAMTSRSTARPNGQPQASKICQFKLVLLGESA 

VHK'QC'T VT PPVT^^nCT-IPVnPQTTr: A APT TDCVrT 

DDTTVKFEIWDTAGQERYHSLAPMYYRGAQAAI 

VVYDITNQETFARAKTWVKELQRQASP\SIWGL 

AGNKjM)LANKRMVEYEEAQAYADDNSLLFMET 

SAKTAMNVNDLFL\AIA*EVAKRVNPQNLG\G\A 

AGRSRGVDLHEQSNQQNKSQCCSN 


3856 


A 


2815 


352 


LGLEAAARPRPGGPAAMQDGNFLLSALQPEAGV 

CSLALPSDLQLDRRGAEGPEAERLRAARVQEQV 

RARLLQLGQQPRHNGAAEPEPEAETARGTSRGQ 

YHTLQAGFSSRSQGLSGDKTSGFRPIAKPAYSPA 

SWSSRSAVDLSCSRRLSSAHNGGSAFGAAGYGG 

AQPTPPMPTRPVSFHERGGVGSRADYDTLSLRSL 

RLGPGGLDDRYSLVSEQLEPAATSTYRAFAYER 

QASSSSSRAGGLDWPEATEVSPSRTLRAPAVRTL 

QRFQSSHRSRGVGGAVPGAVLEPVARAPSVRSLS 

LSLADSGHLPDVHGFNSYGSHRTLQRLSSGFDDI 

DLPSAVKYLMASDPNLQVLGAAYIQHKCYSDAA 

AKKQARSLQAVPRLVKLFNHANQEVQRHATGA 

MRNLIYDNADNICLALVEENGIFELLRTLREQDDE 

LRI<>TVTGILWNLSSSDHLKDRLAKKTPLE\QLTVD 

LGV*APLSGAGGPP\LIQQNASEAEIFYNATGFPR 

NLSSASQATRQKMRECHGLVDALVTSINHALDA 

GKCEDKSVENAVCVLRNLSYRLYDEMPPSALQR 

LEGRGRRDLAGAPPGEWGCFTPQSRRLRELPLA 

ADALTFAEVSKDPKGLEWLWSPQIVGLYNRLLQ 

r> f^XJ X X1X> T TTTP A A A r A I /"AXTTT"/"' OVT^TID /'"' , Tl/~l/~ , T CT)I 

K^bLiNKrl 1 1 JiAAAvjALv^Nl 1 vjuxUrKurCivjLoKL 

ALEQERJLNPLLDRVRTADHHQLRSLTGLIRNLS 

RNARNKDEMSTKVV\SHLI\EKLPGSVGEKSPPAE 

VLV\NIVIAVFNNLGWLASPI/ALARDLLYFDGLRK 

LIFIKKKRDSPDSEKSSRAASSLLANLWQYNKLH 

RDFRAKGYRKEDFLGP 


3857 


A 


1034 


204 


VAVTLLSQLPSAIQRTAAWEMRAPLTFRVPLALD 

LIKPEHCTVNVDNSLSIPVIAAELVVRKPSEKGM 

QQKKKTKDLGFRAGKESKTEWRK*GLQD3V1ASQ 

A/TEAT PT J^ + PVTA A PUPlCQAvfPCCT T ^rPA/TpriT PT P 

ARLQ/PDSKSEARRNQCDSMLLRNQQLCSTCQE 
NIKMVQPRTMKIPDDPKASFENCMSYRMSLHQP 
KFQTTPEPFHDDIPTENIHLQNL/PILGPRTAVFHG 
LLTEA YKTLKERQRS SLPRKEPIGKTTEAVSGRSS 
SPPRLPERK 


3858 


A 


203 


3469 


SHQEmQNSAMAPRKRGGRGISFEFCCFRNNDHPE 
ITYRLRNDSNFALQTMEPALPMPPVEELDVMFSE 

T VTYPT PlT TTHfTJPPAAyTPAT PA ITV^WnTVPC VVV 

DQEENKGATSWPEFYEDQLNSMAARKSLLALEK 
EEEEERSKTIESLKTALRTKPMRFVTRFLDLDGLS 
CILNFLKTMDYETSESRIHTSLIGCIKALMNNSQG 
RAHVLAHSESINVIAQSLSTENIKTKVAVLEILGA 
VCLWGGHKKVLQAMLHYQKYASERTRFQTLrN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine C=Cysteine, D=Aspartic Acid, 
OGIutamic Acid, F"=Phenylalanine, G=Glycine, JJ^Histidine, 
I=Isolcucinc, K=Lysine, L=Leucine, [^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^VaJine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=poss1ble nucleotide insertion 










DLDKSTGRYRDEVSLKTAIMSFINAVLSQGAGVE 

SLDFRLHLRYE\FLMLGIHPVMDKLRKHENSTLD 

RHLDFFEMLRNEDELEFAKRFELVHIDTKSATQM 

FELTRKRLTHSEAYPHFMSU.HHCLQMPYKRSGN 

TVQYWLLLDRIJQQIVIQNDKGQDPDSTPLENFNI 

KNSTVRMLVNENEVKQWKEQAEKMRKEHNELQ 

QKLEKKERECDAKTQEKEEMMQTLNKMKEKLE 

KETTEHKQVKQQVADLTAQLHELSRRAVCASIP 

GGPSPGAPGGPFPSSVPGSLLPPPPPPPLPGGMLPP 

PPPPLPPGGPPPPPGPPPLGAIMPPPGAPMGLALK 

KKSIPQPTNALKSFNWSKLPENKLEGTVWTEIDD 

TKVFKILDLEDLERTFSAYQRQQDFFVNSNSKQK 

EADAIDDTLSSKLKVKELSVIDGRRAQNCNILLS 

RLKLSNDE1KRAILTMDEQEDLPKDMLEQLLKFV 

PEKSDIDLLEEHKHELDRMAKADRFLFEMSRINH 

YQQRLQSLYFKKKFAER V AE VKPK V E AIRSGSEE 

VFRSGALKQLLEVVLAFGNYMNKGQRGNAYGF 

KISSLNKIADTKSSIDKNITLLHYLITIVENKYPSV 

LNLNEELRDIPQAAKVNMTELDKEISTLRSGLKA 

ViiiliLbyi^Ko^rr^rOUKr Vbv VbQrl 1 VAorSrS 

DVEDLLAEAKDLFTKA VKHFG EEAGKIQPDEFF 

GIFDQFLQAVSEAKQENENMRKKKEEEERRARM 

EAQLKEQRERERKMRKAKENSEESGEFDDLVSA 

LRSGEVFDKDLSKLKRNRKRITNQMTDSSRERPr 

TKLNF 


3859 


A 


1279 


141 


RVEHLSEFLVDIKPSLTFDVIPLLDPYGPAGSDPS 

LEFLWSEETYRGGMAINRFRLENDLEELALYQI 

QLLKDLRHTENEEDKVSSSSFRQRMLGNLLRPPY 

ERPELPTCLYVIGLTGISGSGKSSIAQRLKGLGAF 

VEDSDHLGHRAYAPGGPAYQPVVEAFGTDILHK 

DGIINRKVLGSRVFGNKKQLKILTDMWPELAKLA 

XVCi C ivi JJ JtvA V AcOJMK. V V LUAA V L,L>cAvj W v^Pvl L, V ri 

EVWTAVIPETEAVRRIVERDGLSEAAAQSRLQSQ 

MSGQQLVEQSHVVLST\CGSRISPNARWRKPGPS 

CRSAFPRLIRPSTEKFSVGPDWLLELTSDPWRRN 

GGLDAHPGSGPEVQAILCRTWPGLVDTGSLPNTL 

VFGQH 


3860 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPlSnKAIFTVDA 

KTTEILVANDKACGLLGYSSQDLIGQICLTQFFLR 

SDSDVVEALSEEHMEADGHAAWFGTVVDIISRS 

GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTEHGTNHSFALTLFGYGKTELL 

GKNITFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINWLA 

dGHWPRDFrRKT lUP^ODTFTGTOTFT T A HOOT T 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence.(A~Alanine C=»Cystcine, D=Aspartic Acid, 
E-Glutamic Acid, ^Phenylalanine, G=Glycine, H»Histidine, 
I=IsoIeucine, K-Lysinc, L=Leucinc, M=Methionine, 
N=Asparaginc, P=Proiine, Q=GJutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=posslble nucleotide insertion 










EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SS AC YALATDLPGG LEAVEAQEVD VNSFS WNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVDKEKNKEVVVKFIKKEKVLEDCWTEDPKLG 

KVTLEIAILSRVEHANTIKVLDIFENQGFFQLVME 

KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAGVQ 

SRLVSAVGYLRLKDIIHRDIKDENIVIAEDFTIKLI 

DFGSAAYLERGKLFYTFCGT1EYCAPEVLMGNPY 

RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESG VLSAA S 

LEMGNRSLSDVAQAQELCGGPVPGEAFNGQGCL 

HPGDPRLLTS 


3861 


A 


1 


3881 


MG QKS VG A S Y VQIPL VPPL SRHPKG LG HEDR WS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDVVEALSEEHMEADGHAAVVFGTVVDIISRS 

GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTIHGINHSFALTLFGYGKTELL 

GICN1TFL1PGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINVVLA 

GGmrWRDElllKl,MESQDIFTGTQTELUGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQ1T 

ALGREEPVAffiSPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 

EPWLGVENDREELQTCLUCEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

A VELEGLAACEGEYSQKYSTMSPLGSGAFGF V W 

TAVDKJEKl^VVVK^^ 

KVTLEIAILSRVEHAMIKVLDIFENQGFFQLVME 
KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAG\Q 
SRLVSAVGYLRLKDIIHRDIKDENIVIAEDFTIKLI 
DFGSAAYLERGKLFYTFCGTIEYCAPEVLMGNPY 
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SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of. 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D»Aspartic Acid, 
E=Clutamic Acid, ^Phenylalanine, G=Glycine, H-ffistidinc, 
I-Isoleucine, K=JLysine, L=Leucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=GIu famine, R=Arginine, S^Serlne, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno>vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 
IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 
DP WVTQPVNLADYTWEEVFRVNKPESG VLSAA S 
LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 
HPGDPRLLTS 


3862 


A 


399 


2069 


TMDRSKRNSIAGFPPRVE\RLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYTNSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKG1FHRDLTSKNC 

L1KRDENG YS A V V ADFGL AEK IPD V SMGS EKL A 

VVGSPFWMAPEVLRDEPYNEKADVFSYGIELCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

KrKiJuAAK 1 rK VNrr ^AKQDLiVIOuKlKr r DLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRASALPAAQAHEAMDCS1LQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3863 


A 


399 


2069 


TMDRSKRNSIAGFPPRVEVRLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGIFHRDLTS1CNC 

LIKRDENG YS A VVADFGLAEK1PD VSMGSEFCL A 

VVGSPFWMAPEVLRDEPYNEKADVFSYGIILCETI 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVE1GKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDK1P 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

"D "D1> F\r*l A A "D '1 '"DT/" \ 7~K.T"DI?C A T? /~M"~\T \jf/">/"" , VTT/*I7T?T^kI nci/ 

KrKJJU AAK 1 riv V Nr r oAK^ULMOOJvlivr r DLr oK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3864 


A 


3 


911 


SWNMDSDSCAAAFHPEEYSPSCKRRRTVEDFNK 

FCTFVLAYAGYIPYPKEELPLRSSPSPANSTAGTI 

DSDGWDAGFSDIASSVPLPVSDRCFSHLQPTLLQ 

EGYRGGLLKLEAADPYVETPTSPTLQDEPQAPSD 

PCSGWDSDTPSSGSCATVSPDQVKEIKTEGKRTI 

VR/QEAQLMARM)GNFSSLLESIFPS\DDDSWDLV 

TCFCMKPFAGRPMJECNECHTWIHLSCAKIRKSN 

VPEVFVCQKCRDSKFD1RRSNRSRTGSRKLFLD 


3865 . 


A 


3 


3573 


QERLRSRSRPDRAAREAGSARGRQPKRTERVEQ 

EGSVESASETRSGPQSASTAVKERPASSEKVKGG 

DDHDDTSDSDSDGLTLKELQNRLRRKREQEPTE 

RPLKGIQSRLRKKRREEGPAETVGSEASDTVEGV 

LPSKQEPENDQGWSQAGKDDRESKJLEGKAAQD 

IKDEEPGDLGRPKPECEGYDPNALYCICRQPHNN 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=-Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, HHlistidine, 
l=lsoleucine, K^Lysine, L=Leucine, M=Methi oniric, 
N^Asparagine, P=Prollne, Q=Giutamine, R=Arginine, S=Serine, 
T=Tnreonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










RFMICCDRCEEWFHGDCVGISEARGRLLERNGE 

DYICPNCTILQVQDETHSETADQQEAKWRPGDA 

DGTDCTSIGTIEQKSSEDQGIKGRIEKAANPSGKK * 

KLKIFQPGPGPVPTQLPVLWQVLEIAVSRSISAFT 

LLHCISCKVIEAPGASKCIGPGCCHVAQPDSVYCS 

NDCILKHAAATMKFLSSGKEQKPKPKEKMKMK 

PEKPSLPKCGAQAGDCISSVHKRPAPEKKETTVK 

KAVVVPARSEALGKEAACESSTPSWASDHNYNA 

VKPEKTAAPSPSLLYKSTKEDRRSEEKAAATAAS 

KKTAPPGSTVGKQPAPRNLVPKKSSFANVAAAT 

PAIKKPPSGFKGTIPKRPWLSATPSSGASAARQAG 

PAPAAATAASKKFPGSAALVGAVRKPWPSVPM 

ASPAPGRLGAMSAAPSQPNSQIRQNIRRSLKEIL 

WK/RFLFFILFRVNDSDDLIMTENEVGKIALHIEK 

EMFNLFQVTDN/RAYKSKYRSIMFNLKDPKNQG 

LFHRVLREEI SL AKL VRLKPEEL V SKELST WKER 

PARSVMESRTKLHNESKKTAPRQEAIPDLEDSPP 

VSDSEEQQESARAVPEKSTAPLLDVFSSMLKDTT 

SQHRAHLFDLNCKICTGQVPSAEDEPAPKKQKLS 

ASVKKEDLKSKHDSSAPDPAPDSADEVMPEAVP 

EVASEPGLESASHPNVDRTYFPGPPGDGHPEPSPL 

EDLSPCPASCGSGVVTTVTVSGRDPRTAPSSSCT 

AVASAASRPDSTHMVEARQDVPKPVLTSVMVPK 

S1LAKPSSSPDPRYLSVPPSPNISTSESRSPPEGDTT 

LFLSRLSTrWKGFrNMQSVAKFVTKAYPVSGCFD 

YLSEDLPDTIHIGGRIAPKTVWDYVGKLKSSVSK 

ELCL1RFHPATEEEEVAYISLYSYFSSRGRFGVVA 

NNNRHVKDLYLIPLSAQDPVPSKLLPFEGPGKRR 

LSGWR 


3866 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

Q V S SGGCRL SKMRRFLRPGHDP VRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLR1LAIGTRSGA1K 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITWLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLWIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 

GXLPFTIFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALWLAEEEL 

WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

1PLKLWERHAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKTFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQA VEQ VEADLLQDQEG YR WKGFIE 

RLAARSGPVRFEPGFQPFVLVQCQPPAVVTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

DQnfM at p/tdt QP\n*TQT wqi unQCDT)\jrDDOD\/c 
r oJLJ^L,AL.llljrr hoK V JvoLlsJ\.ol-»Ky orKJNJVlJtsJvoKVo 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKEIQLMHRAPVVGILVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLVVSEEQFKVFTLPKVSAK 
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SEQ ID 

NO: 


Method 


Predicted 
beginning 

II ULICUIIUC 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

corresponding 
to Inst amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystetne, l>=Aspartic Acid, 
S>=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 

IsTcrkf A*ii%t n a \ / o i n r* M — 1 aiiaima A/1— '/Vf r*tii inning 

i^iwicucinC) iv^-i^ysinCy L/— JUcULiiic t iYi~iviciniQnine> 
N=Asparaginc, P^Proline, Q=GIutaminc, R=Arginine, S*=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LKLKLTALEGSRVRRVSVAHFG SRRAED YGEHH 

LAVLTNLGDIQVVSLPLLKPQVRYSC1RJREDVSGI 

ASCVFTKYGQGFYLISPSEFERJFSLSTKG\LVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHIEPPWGA 

ASAMAEQSEWLSVQAAR 


3867 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRILA1GTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPS ATQITVVLPHSS CELL YLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLVVIWDLQGSRVLY 

HFLSSQQLENTWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 

GVLPFTIFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALWLAEEEL 

VVIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERIIAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAVVTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKE1QLMHRAPVVGILVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLVVSEEQFKVFTLPKVSAK 

LKLKLTALEGSRVRRV S VAHFGSRRAEDYGEHH 

LAVLTNLGDIQVVSLPLLKPQVRYSCIRREDVSG1 

ASCVFTKYGQGFYLISPSEFERFSLSTKGVLVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHIEPPWGA 

ASAMAEQSEWLSVQAAR 


3868 


A 


1 


2497 


GDSGGPLVCEEPSGRFFLAGrVSWGIGCAEARRP 

GVYARVTRLRDWILEATTKASMPLAPTMAPAPA 

APSTAWPTSPESPWSTPTKSMQALSTVPLDWVT 

VPKLQECGARPAMEKPTRWGGFGAASGEVPW 

QVSLKEGSRHFCGATVVGDRWLLSAAHCFNHT 

KVEQVRAHLGTASLLGLGGSPVKIGLRRWLHP 

LYNPGILDFDLAVLELASPLAFNKYIQPVCLPLAI 

QKFPVGRKCMISGWGNTQEGNATKPELLQKASV 

GIIDQKTCSVLYNFSLTDRMICAGFLEGKVDSCQ 

VSGIKALYESELADARRVLDETARERARLQIEIG 

KLRAELDEVNKSAKKREGELTVAQGRVKDLESL 

FHRSEVELAAALSDKRGLESDVAELRAQLAKAE 

DGHAVAKKQLEKETLMRVDLENRCQSLQEELDF 

RKSVFEEEVRETRRRHERRLVEVDSSRQQEYDFK 

MAQALEELRSQHDEQVRLYKLELEQTYQAKLDS 

AKLSSDQNDKAASAAREELKEARMRLESLSYQL 

SGLQKQASAAEDRIRELEEAMAGERDKFRKMLD 
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SEQ m 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=-Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L= Leucine, /^Methionine, 
N=Asparaginc, P=Proline, Q^Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=ValIne, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide Insertion 










AKEQEMTEMRDVMQQQLAEYQELLDVKLALD 

MEINAYRKLLEGEEERLKLSPSPSSRVTVSRATSS 

SSGSLSATGRLGRSKRKR\WRWRSPW\QRPKRPG 

HGHG WORWLPPG PAGLGLG ORXHIEEIDLEGKFV 

QIJCNNSDKDQSLGNWRIKRQVLEGEEIAYKFTP 

KYDLRAGQMVTVWAAGAGVAfiSPPSTLVWKGQ 

SSWGTGESFRTVLVNADGEEVAMRTVKKSSVM 

RENENGEEEEEEAEFGEEDLFHQQGDPRTTSRGC 

YVM 


3869 


A 


1 


1942 


RYRAGIPGDGRKD YIRLTRPGLTLPG RA MF ARG S 

RRRRSGRAPPEAEDPDRGQPCNSCREQCPGFLLH 

GWRKICQHCKCPREErlAVHAVPVDLERIMCRLIS 

DFQRHSISDDDSGCASEEYAWVPPGLKPEQVYQ 

FFSCLPEDKVPYVNSPGEKYRIKQLLHQLPPHDS 

EAQYCTALVEE\EEKKELRAFSQQRKRENLG/RLG 

IVRIFPVTIT\GA1\CEECGKQIGGGDIAVF\ASRASL 

GLLLGQPSCFVVCTTCQELLVDLIYFYHVGKVYC 

GRHHAECLRPRCQACDEIIFSPECTEAEGRHWHM 

DHFCCFECEASLGGQRYVMRQSRPHCCACYEAR 

HAEYCDGCGEHIGLDQGQMAYEGQHWHASDRC 

FCC SRCGRALLGRPFLPRRGL1FCSRACSLG SEPT 

APGPSRRSWSAGPVTAPLAASTASFSAVKGASET 

TTKGTSTELAPATGPEEPSRFLRG APHRHSMPEL 

r"2T PQ\/PCPPP'PQPr^pjPMT T?T>nr»c a i?/*id ncTDDucn 
ULKo V rc.r rJriior^vj^-r IN Lx\xX>IJoArUK^o li^KVor 

RDPLVSEGGPRRTLSAPPAQRRRPRSPPPRAPSRR 

RHHHHNHHHHHNRHPSRRRHYQCDAGSGSDSE 

SCSSSPSSSSSESSEDDGFFLGERIPLPPHLCRPMP 

AQDTAMETFNSPSLSLPRDSRAGMPRQARDKNC 

IVA 


3870 


A 


2 


3485 


FVWRVFYVHASCMPPRARSWEGAHAPVGMHV 

AEAHACSSQQQQMPPAQFWMLEWLLHLCAFLS 

TPSFPHWCCCSNPHGSIADKPEEIVPASKPSRAAE 

NMAVEPRVAT1KQRPSSRCFPAGSDMNSVYERQ 

GIAVMTPTVPGSPKAPFLGiPRGTMRRQKSIDSRI 

FLSGITEEERQFLAPPMLKFTRSLSMPDTSEDIPPP 

PQSVPPSPPPPSPTTYNCPKSPTPRVYGTIKPAFNQ 

NSAAKVSPATRSDTVATMMREKGMYFRRELDR 

YSLDSEDL YSRNA GPQANFRKKRG QMPENP YSE 

VGKIASKAVYVPAKPARRKGMLVKQSNVEDSPE 

KTCSIPIPTIIVKEPSTSSSGKSSQGSSMEIDPQAPE 

PPSQLRPDESLTVSSPFAAAIAGAVRDREKRLEA 

RRNSPAFLSADLGDEHVGLGPPAPRTRPSMFPEE 

GDFADEDSAEQLSSPMPSATPREPENHFVGGAEA 

SAPGEAGRPLNSTSKAQGPESSPAVPSASSGTAG 

PGNYVHPLTGRLLDPSSPLALALSARDRAMKES 

QQGPKGEAPKADLNKPLYIDTKMRPSLDAGFPT 

VTRQNTRGPLRRQETENKYETDLGRDRKGDDK 

KNMLEDIMDTSQQKSAGLLMVHTVDATKLDNA 

LQEEDEKAEVEMKPDSSPSEVPEGVSETEGALQI 

SAAPEPTTVPGRTTVAVGSMFFAVTT PFRIPPPPI A 

wi U 11 i-J 1 M. -L V X VJ IV 1. 1 V / l > \J LJtrUjLjri V A 1 j I X AV1X XIX LjT\ 

SVDLDEDFIFTEPLPPPLEFANSFDIPDDRAASVPA 

LSDLVKQKKSDTPQSPSLNSSQPTNSADSKXPAS 

LSNCLPASFLPPPESFDAVADSG1EEVDSRSSSDH 

HLETTSTISTVSS1STLSSEGGENVDTCTVYADGQ 

AFMVDKPPVPPKPKMKPIIHKSNALYQDALVEE 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F«Phenylalanine, (^Glycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=»Lencine, M-Methionijie, 
N=Asparagine, P=Proline, Q=Glutaminc, R-Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DVDSFVIPPPAPPPPPGSAQPGMAKVLQPRTSKL 

WGDVTEIKSPILSGPKANVISELNSELQQMNREKL 

AKPGEGLDSPMGAKSASLAPRSPEIMSTISGTRST 

1 » Al IV JVT VJ 1 uyi X X X^\£tJXKx X IS 1 coiv x O vJ 1 JftJvrV* O 

PVVSPTEMNKETLPAPLSAATASPSPALSDVFSLP 

SQPPSGDLFGLNPAGRSRSPSPS1LQQPISNKPFTT 

KPVHLWTKPDVADWLESLNLGEHKEAFMDNE 

DGSI^PNLQKEDLIDLGVTRVGHRMNIERALKQ 

LLDR 


3871 


A 


35 


1171 


VESRSAWHEGEDQID1U.DFIRNQMNLLTLDVKK 

I^KJEVTEEVANKVSCAlVtTDEICRLSVLVDEFCSE 

ITOWDVLKIYKSELNKiimDGMGRNLADRCTD 

EVNALVLQTQQEIIENLKPLLPAGIQDKLHTLIPC 

KCTDLSYNLimKLCSDFQEDIVFRFSLGWSSLV 

HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 

TP A TPI"Y\JA CfYCDT 'N/TTTT VTYiT A OVTCPTCwr/^TrTA/ 
1 rA X Jr UlN AoV^XiliLilVU 1 L, V J OJL/\o V J OA J oMOHJ V 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 
HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 
VKQQIATTFARLCQQVDITQKQLEEEIARLPKEID 
QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 
NEES 


3872 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 

KDCEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FI-IPNPDVLKIYKSELNKHIEDGMGRNLADRCTD 

EVNALVLQTQQEIIENLKPLLPAGIQDKLHTL1 PC 

KKFDLSYNLNYHKLCSDFQEDIVFRFSLGWSSLV 

HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 
HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 
X^QQIATTFARLCQQVDITQKQLEEEIARLPKEID 
QLEKIQNNSKLLRNKA VQLENELENFTKQFLPSS 
NEES 


3873 


A 


2944 


2089 


PVCTALTPGRMTDDKDVLRDVWFGRJPTCFTLY 

QDEITEl^AEPYYLLLPRVSYLTLVTDKVKKHFQ 

KVMRQEDISEIWFEYEGTPLKWHYPIGLLFDLLA 

ojjnLr wiNi i vririvor rnisJJLl^ilUroi\JJAiliAHr 

MSCMKEADALKHKSQVmEMQKIO>HKQLWMG 

LQNDRFDQFWA1KRKLMEYPAEENGFRY1PFRIY 

QTTTERPFIQKLFRPVAADGQLHTLGDLLKEVCP 

SAIDPEDGEKKNQVIVIIHGIE^ 

SYPDNFLHTSHPOPTD 


3874 


A 


776 


366 


QARGAPSSPMCPLPLAAAAVAAPRAPLRLLNRG 

LAAAMSTAQSLKSVDYEVFGRVQGVCFRMYTE 

DEARKIGVVGWVKNTSKGTVTGQVQGPEDKVN 

SMKSWLSKVGSPSSRIDRTNFSNEKT1SKLEYSNF 

SIRY 


3875 


A 


1081 


182 


SLSSCQTDPRPMSAPLDAALHALQEEQARLKMR 

LWDLQQLRKELGDSPKDKVPFSVPKIPLVFRGHT 

QQDPEVPKSLVSNLRIHCPLLAGSALITFDDPKVA 

EQVLQQKEHTIN1V1EECRLRVQVQPLELPMVTTIQ 

VMVSSQLSGRRVLVTGFPASLRLSEEELLDKLEIF 

FGKTRNGGGDVDVRELLPGSVMLGFARDGVAQ 

RLCQIGQFTVPLGGQQVPLRVSPYVNGEIQKAEI 

RSQPWRS\^VI,N1PD1LDGPELHDVLE111FQKPT 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycinc, H=Histidine, 
1-lsoieucine, K=Lysine, L=Leucine, M=Metnlonine, 
N— Asparaglne, P = Pro!ine, Q=Glutamine, R— Arginine, S^Serine* 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\-possible nucleotide insertion 










RGGGEVEALTVVPQGQQGLAVFTSESG 


3876 


A 


26 


431 


RMMKCPQALLAIFWLLLSWVSSEDKVVQSPLSL 
VVHEGDTVTLNCSYEVTNFRSLLWYKQEKKAPT 
FLFMLTSSGIEKKSGRLSSILDICKELSSILNTTATQ 
TGDSAIYLCAVEAQCSLVTCSLYSNSTAEALQL 


3877 


A 


3 


1291 


KAFRLL AERG AA AAML WS G CRRFG ARL GCLPG 

GLRVLVQTGHRSLTSCEDPSMGLNEEQKEFQKV 

AFDFAAREMAPNMAEWDQKELFPVDVMRKAA 

QLGFGGVYIQTDVGGSGLSRLDTSVIFEALATGC 

TSTTAYISIHI^CAWMIDSFGNEEQRHKFCPPLC 

TMEKFASYCLTEPGSGSDAASLLTSAKKQGDHY1 

LNGSKAFISGAGESDIYVVMCRTGGPGPKGISC1V 

VEKGTPGLSFGKKEKKVGWNSOPTRAVIFEDCA 

VPVANR1GSEGQGFLIAVRGLNGGRINIASCSLGA 

AHASVILTRDHLNVRKQFGEPLASNQYLQFTLA 

DMATRLVAARLMVRNAAVALQEERKDAVALCS 

MAKLFATDECFAICNQALQMHGGYGYLKDYAV 

QQYVRDSRVHQ1LEGSNEVMR1LISRSLLQE 


3878 


A 


10 


1014 


LPGSTISSSGCQAPGRADSSGGARNSRRGDSRPG 
SCNRQAVAPPCPSPGPQSRHWIHRGTAPQAGETR 
TLGRGSSAPNACSASVTPCCPSSPPS*SCL*PTRRS 
PQNSSSTEVYRGFWQHGLPST* *PFSS * Q WPGQH 

W*PSLMCLWASSCSVCV*SPSGSCRH*LWGTHST 

SRTC*ARRSSALPTGLCTDDTSWASSSKARPCAL 

QRPSSLSSLSPCLTC*W*LSSSSPMSARSPAGAET 

GSWATGSPRLTQWKSSRLTSTSHSARSAWKPSA 

TESTPSWPRFSSWTSGFHPASPAPAT 


3879 


A 


200 


699 


LLLTGYIQTLQNQQLSGNQQEMQAVDNLTSAPG 

NTSLCTRDYKITOVLFPLLYTVLFFVGLITNGLA 

MRIFFQIRSKSNFnFLKNTVISDLLMiLTFPFKJLS 

DAKLGTGPLRTFVCQVTSVTFYFTMYISISFLGLIT 

IDRYQKTTRPFKTSNPKNLLGAKILK 


3880 


A 


26 


169 


QPETDTiVTVrn^TPEEKSAVTALWGKVNVDEDAG 
DDLCQILVDRPRLRJ 


3881 


A 


37 


1100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPPAC 

RJiWTTVDDVLEHGGEFWFQKQMFFLLALLSAT 

FAPIYVGIVFLGFTPDHRCRSPGVAELSLRCGWSP 

AEELNYTVPGPGPAGEASPRQCRRYEVDWNQST 

FDCVDPLASLDTNRSRLPLGPCRDGWVYETPGSS 

IVTEFNLVCANSW1V1LDLFQSSVNVGFFIGSMSIG 

YlADRFGRKXCLLTTVLmAAAGVLMAISPTYTW 

MLIFRLIQGLVSKAGWLIGYfLITEFVGRRYRRTV 

GIFYQVAYTVGLLVLAGVAYALPHWRWLQFTV 

ALPNFFFLLYYWCIPESPRWLISQNKNAEAMRUK 

HIAKKNGKSLPASL 


3882 


A 


573 


1620 


KSKCRFPEGLSEGFGPMRKEALSSGSVQEAEAM 

LDEPQEQAEGSLTVYV1SEHSSLLPQDMMSY1GP 

KRTAVVRGDS4HREAFNUGRRIVQVAQAMSLTED 

VLAAALADHLPEDKWSAEKRRPLKSSLGYEITFS 

LLNPDPKSHDVYWDIEGAVRRYVQPFLNALGAA 

GNFSVDSQ1LYYAMLGVNPRFDSASSSYYLDMH 

SLPHVINPVESRLG S S AASLYPVLNFLL YVPELAH 

SPLYIQDKDGAPVATN AFHSPRWGG IMVYNVD S 

KTYNASVLPVRVEVDMVRVMEVFLAQLRLLFGI 
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SEQ ID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

fnrrpcnnnHino 

to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 

acfd residue of 

peptide 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
I a IsoIeucine, K=Lysine, L-Leucine, M«Methionine, 
N=*Asparagine, P-Proline, Q»G>utaminc, R=Arginine, S==Serine, 

i — inrcomne, v— valine, tv — i rypnjpnan, ¥— lyruSMG) 

X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possiblc nucleotide insertion 










AQPQLPPKCLLSGPTSEGLMTWELDRLLWARSV 
ENLATATTTLTSLA 


3883 


A 


2369 


844 


RIHREEDFQFILKGIARLLSNPLLQTYLPNSTKKIQ 

FHQELLVLFWKLCDFNKVGQPRGALQGDGEQLP 

Q*PGGRDSVRLRGVGQSCPSLELSPLGPSPHP*KF 

LFFVLKSSDVLDILVP1LFFLNDARADQSRVGLM 

fflGVFELLLLSGECOTGVRLNKPYSlRVPMDIPVF 

TGTHADLLIVWFHKIITSGHQRLQPLFDCLLT1VV 

NVSPYLKSLSMVTANKLLrlLLEAFSTTWFLFSAA 

QNHHLVFFLLEVFNhQIQYQFDGNSNLVTAIIRKR 

SDPHQLANLPTDPPTIHKALQRRRRTPEPLSRTGS 

QGGAPPWRAPAPLPLQSQAPSRPVWWLLQALTS 

*PRSPRCQRMAPCGPWNLSPSRAWRMAARLRGS 

PARHGGSSGDRP/HSSASGQWSPTPEWVLSWKS 

KLPLQTIMRLLQVLVPQVEKICIDKGLTDESEILR 

FLQHGTLVGLLPVPHPILIRKYQANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


3884 


A 


1 


804 


NGPRAPFSQEGQSTGPPPLIPRLGQHGAQGRIPPL 

NPGQGPGPNKDDSRGPPNHHMGPMSERRHEQSG 

GPEHGPERGPLRGGQDCRGPPDRRGPHPDFPDDF 

SRPDDFHPDKRFGHRLREFEGRGGPLPQEEKWR 

RGGPGPPFPPDHREFSEGDGRGAARGPPGAWEG 

RRPGG*TFPPGSRGPTFS/SGAEEESFRRGAPPRHE 

GRAPPRGRDGFPGPEDFGPEENFDASEEAARGRD 

LRGRGRGTPRGERVTKDTWS GRIGCR1HWL 


3885 


A 


3 


996 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSE1SKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKIK. 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGWQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGS\MG 

SVVKSEASSSPPWTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3886 


A 


773 


317 


QCTQKAAEGYTQFYYVDVLDGKLACVNKCTKG 
TKSQMNCNLGTCQLQRSGPRCLCPNTN1HWYW 
GETCETOIAKSLVYGIVGAVMAVLLLALIILIILFS 
LSQVRKRHRPESEGEADFGLENATNNFGVPTLETV 
DSGTELHIQNRPEMVA STV 


3887 


A 


3 


466 


VDFRVKTLLVDNKCFVLQLWDTAGQERYHSMT 
RQLLRKADGVVLMYDITSQESFAHVRYWLDCL 
QDAGSDGVVILLLGNKMDCEEERQVSVEAGQQL 
AQELG V YFGEC S A ALGrTNILEP VVNL ARSLRMQ 
EEGLKDSLVKVAPKRPPKRFGCCS 


3888 


A 


3412 


3144 


QNIDITNFSSSWNDGLAFCALLHTYLPAHIPYQEL 
NSQDKRRNFML AFQ AAES VG IKSTLDINEMVRT 
ERPDWQNVMLYVTAIYKYFET 


J007 


A 


1 


1 1 &c\ 

1 lOU 


L V V 1 Al 1 ALLAr rNfc Y TRMb rSELlSELFNDCGLL 

DSSKLCDYENRFNTSKGGELPDRPAGVGVYSAM 

WQLALTLTLKrviTIFTFGMKIPSGLFlPSMAVGAI 

AGRLLGVGMEQLAYYHQEWTVFNSWCSQGAD 

CITPGLYAMVGAAACLGGVTRMTVSLWIMFEL 

TGGLEY1VPLMAAAMTSKWVADALGREGIYDA 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Aspartic Acid, 
£=Glutamic Acid, ^Phenylalanine, G=GJycine, H=Histidine, 
Wsoleucine, KHLysine, LHLeucine, MHVIethionine, 
N=»Asparagine, P=Proline, Q=Glutamine, R=*Arginine, S^Serine, 
T=Threonine, V«VaIinc, W=OTryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
V=possiblc nucleotide insertion 










H1RI NOVPFI FAKFFRAT-flCTT A IVf VW/AAV PI? P "MTM) 

LLTVLTQDSMTVEDVETI1SETTYSGFPVWSRES 
QRLVGFVLRRDLIISIENARKKQDGVVSTS11YFTE 
HSPPLPPYTPPTLKLRNILDLSPFTVTDLTPMEIVV 
DTFRKT GT ROfT VTTTNGRT T GTTTKKTWT Y WT AO 

MANQDPDSILFN 


3890 


A 


1 


387 


SWCWTGIFVLGTT^RLEGSWYRSLWGPGFNTT 
TATLGFGAPQAPVGDVALNQPDMCVYRRGRKK 
RWYTKLQLKELENEYAINKFINKDKJIRRJSAAT 
NLSERQVTIWFQNRRVKDKKIVSKLKDTVS 


3891 


A 


2 


2914 


RGGGGDHKMADLSLLQEDLQEDADGFGVDDYS 

SESDVIIIPSALDLAST/QDEMVERPLGRL\DK\YA 

A SENHI* PDKMV APEF A SIPLRE\ VCDDERDC 1 A V 

LGKN*PDWADDSEPTVVRAAELEQVPHIALFLFK 

KTRLSITICFFSKFLLPYCGLDTLADQN\NQVRKT 

SQAALLULLEQEL1ERFDVETKVCPVL1ELTAPDS 

NDDVKTEAVAIMCKMAPXMVGKDITERLILPRFC 

EMCCDCRMFHWRKWCAANFGDICSWGQQAT 

EEMLLPRFFQLCSDNVWGVRKACAECFMAVSC 

ATCQEIRRTKLSALFINLISDPSRWVRQAAFQSLG 

PFISTFANPSSSGQYFKEESKSSEEMSVENNKRTR 

DQEAPEDVQVRPEDTPSDLSVSNSSVILENTMED 

HAAEASGKPLGEISVPLDSSLLCTLSSESHQEAAS 

NENDKKPGNYKSMLRPEVGTTSQDSALLDQELY 

NSFHFWRTPLPE1DLDIELEQNSGGKPSPEGPEEE 

SEGPVPSSPNITMATRKELEEM1ENLEPHIDDPDV 

KAQ VE VLS AALRA S SLD AHEETI S IEKRSDLQDE 

LDINELPNCKINQEDSVPLISDAVENMDSTLHYIH 

NDSDLSNNSSFSPDEERRTKVQDVVPQALLDQY 

LSMTDPSRAQTVDTEIAKHCAYSLPGVALTLGR 

QNWHCLRETYETLASDMQWKVRRTLAFSIHELA 

VTLGD\QLTAADLVPCFNGFLK*PSMKSRIGVLKH 

LHDFLKLLHIDKRREYLYQLQEFLVTDNSIWWR 

r KAiiL Ab(^ L 1 L LL, fcL. Y fc> r KU V Y u Y LRr 1 A LNL C AD 

KVSSVRWISYKLVSEMVKKLHAATPPTFGVDLIN 

ELVENFGRCPKWSGRQAFVFVCQTVIEDDCLPM 

DQFAVHLMPHLLTLANDRVPNYRVLLAKTLRQT 

LLEKDYFLASASCHQEAVEQT1MALQMDRDSDV 

KYFASIHPASTKISEDAMSTASSTY 


3892 


A 


158 


2191 


VPLPAPSGLSGGGSRGAGCKKAPPGRAPAPGLAP 

LRPSEPTMAVPPGHGPFSGFPGPQEHTQVLPDVR 

LLPRRLPLAFRDATS APLRKLS VDLIKTYKHINE V 

YYAKXKRRAQQAPPQDSSNKKEKKVLNHGYDD 

DNHDYIVRSGERWLERYEIDSLIGKGSFGQWKA 

YDHQTQELVAIKIIKNKKAFLNQAQIELRLLELM 

NQHDTEMKYYIVHLKRHFMFRNXHLCLVFELLS 

YNLYDLLRNTHFRGVSLNLTRKLAQQLCTALLF 

LATPELSiraCDLKPENILLCNPKRSAIKJVDFGSS 

CQLGQRIYQYIQSRFYRSPEVLLGTPYDLAIDIVIW 

SLGPTLVFMHTGFPT FSn c 5NFVPPOFnvnnM>JPT 

VEVLGIPPAAMLDQAPKARKYFERLPGGGWTLR 

RTKELRKDYQGPGTRRLQEVLGVQTGGPGGRRA 

GEPGHSPAD\Y\LRFQDLVLRMLEYEPAARISPLG 

ALQHGFFRRTADEATNTGPAGSSASTSPAPLDTC 

PSSSTASSISSSGGSSGSSSDNRTYRYSNRYCGGP 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end . 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E-Glutamic Acid, F=Pheny lain nine, G=Glycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leucine, M-Methloninc, 
N=Asparaglne, P=Prollne, Q=Glutamlne, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possibIe nucleotide insertion 










GPPITDCEMNSPQVPPSQPLRPWAGGDVPHKTH 

OAPASASSLPGTGAOLPPOPRYLGRPPSPTSPPPP 

ELMDVSLVGGPADCSPPHPAPAPQHPAASALRT 

RMTGGRPPLPPPDDPATLGPHLGLRGVPQSTAAS 

S 


3893 


A 


68 


258 


PEEYYPFSPTLQQLFFFLLDSDMGSRPESMGCRK 
NTVPRPASPTEAGTDPQTFLHTWVSECRD 


3894 


A 


1120 


136 


SLPLAPAPA VAGPVALCPAGLCPAQPGMPA GPA 
AASGSHPEVGSVLQRSSQPHWPNPWPGAGHLPP 
PAGPFPYNPPAGPGAAAGLA*SPPRSSPTPCSVGP 
QSCPANASAPPAQPCLAGAPPAASLPPPGPGSVS 
A APApnnPAPAFPPi nvppvPAWT i preppy pp.t 

HSGPPPAAVSLPPAAAACPVWPPPLPHHPPDLES 
PSAAAPNPGCAGGIRHFPPGSPEASSPLRPAAAPA 
LLPLPRPPS*P/VPWKPLHSPVAVAGGSFVAGGSV 
LPAPDLDQPRPSGPP A ASPTPGPG V AQPPPG S A VL 
PTVP*APPVSGAAPGRKREW 


3895 


A 


2 


1347 


FGAVSYRPGNGSCWVKVTASSDLSDLISCLCPPR 

SLCSSQACVLPVPGPSLLLPQGLHVGCASAGTRW 

PLSCSIDFQRLLAHEEETQKRRAKESGMAFTQLT 

FRDVAIEFSQDEWKCLNSTQRTLYRDVMLENYR 

NLVSLDLSRNCVIKELAPQQEGNP/ARSIPHSD1GT 

T*KT*H*RVLLQGNQEKNTRL*LSVER**KKLQQ 

SDYGPKRKSYL t ERPTR*KRYRKQVY*TSA\*LSF 

LPHPHELQQFQAEGKIYECNHVEKSVNHGSSVSP 

KPYRYIECDKALNHGSHMTVRQVSHSGEKGYKC 
DLCGKVFSQKSNLARHWRVHTGEKPYKCNECD 

R ^F^RTsTCPT AT HRR VFfTOFlfPVkrr'VFr'riK'VFQR 

NSCLALHQKTHIGEKPYTCKECGQAFSVRSTLTN 
HQVIHSDK ! 


3896 


A 


202 


498 


MVQSCSAYGCKNRYDKDKPVSFHKFPLTRPSLC 
NNKLLKENAVPTIFLCTEPHDKKEDLLEPQEQ 


3897 


A 


2 


382 


SHGLSRAPHLSAAPAPALASRPCFSSAPCSQGGG 
GGGPATMHFILLFSRQGKLRLQKWYITLPDKER 

KKTTRFTVOTTT SROFTRT^FVnWKFT K"T VWRYA 
rvrvj. i xvxji v v^ii LfOivvJxxJx 1 oor v VJ w rvCiLrvlv v I rvlv 1 1\ 

SLYFCCAIE\NQDNELLTLENVHR 


3898 


A 


718 


305 


SEQEPLLGDTPGSREWDILETEEHYKSRWRSIRJDL 
YLTMFLSSVGFSWMMSIWPYLQKIDPTADTSFL 
GWVTASYSLGQMVASPIFGLWSNYRPRKEPLIVSI 
LIS VA ANCL YA YLHIPASHNKYYML V ARGL LGIG 


3899 


A 


24 


718 


FRGRPGIPEREGKGNHSFVEVARVIVVDLHSRLG 
GAlVlAERKGTAKVDFLlCKIEKFIOOK WDTFR VFF 
VNAS^EKQTSKGKYFVTFPYPYMNGRLHLGHT 
FSLSKCEFAVGYQRLKGKCCLFPFGLHCTGMPIK 
ACADKLKREIELY/GCPPDFPDEEEEEEETSVKTE 
DTIlKDKLAKGlvTCSKAA/AKAG^^KYnwGTMK^r fi 
LSDEETVKFSEAEHWLDYFNALAIQDLKRMG 


3900 


A 


360 


1 


VPATSSNVSPSSSESSEPDLSSRSSSSDAPSSSPSVP 
SPCSLSLSSPESPLLPTLLSSKSPAGSAGPTCGCPS 
GPGLRATA/PSRLSSSIAAH/SSSAPETSRPAAARE 
RSPPLHDRESHE 


3901 


A 


193 


345 


GEWAVPPAPGGQGVSIPHGPEPGQGSGVHIAPRQ 
GEGSDRTEPLICPKAAP 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D-Aspartic Acid, 
E-Glutamic Acid, ^Phenylalanine, 0=GIycine, H-Histidine, 
1=1 sol eu cine, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P»ProIine, Q^Glutamine, R=Argmine, S=Seriue, 
T=Thrconinc, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3902 


A 


1188 


1389 


NPAARSAAAREGSPALPPPPVS/SSSGLGLLLPT 
PGSHAANPALSPRAPHSHYRPRPRCGPRRRPR 


3903 


A 


63 


396 


NNMRNPHLSSNHYLNLARTETVFARMESVKQRI 
LAPGKEGLKNFAGKSLGQIYRVLEKKQDTGETTE 
LTEDGKPL*VPERKAPLCDCTCFGLPRRYT1ATMS 
GLGFCISFG 


3904 


A 


732 


1046 


AMSECPL1LYIHKHIDTYSQSYLFNDLFYPVYSGG 
RMVTYEHLREVVFGKSEDEHYPLW*VLFGK*YA 
VAPNALMFIRFM*NCTJP , VPKLP*VMDLK* :it LQYK 
SR 


3905 


A 


46 


910 


QPPPPPPPPPSPPPPPFPPARALSHLRLHPDACLFPS 
PFPLPCSTMPGMMEKGPELLGKNRSANGSAKSP 
AGGGGSGASSTNGGLHYSEPESGCSSDDEHDVG 
]\zrRvrjAFYOARTPFFnpnATT^VTnk'n"Nirsr;Mr vw 

IVAXV V *Jr\lj 1 V^^AIVix X-^r Lsi \Jf\ 1 IS. I 1 J^IVX/-lN\J\JiVJUL< V W 

SPYHSIPDAKLDEYIAIAKEKHGYNVEQALGMLF 

WHKHNIEKSLADLPNFTPFPDEWTVEDKVLFEQ 

AFSFHGKSFHRIQQMLPDKTIASLVKYYYSWKK 

TRSRTSLMDRQARKLANRHNQGDSDDDVEETHP 
Mrinisin^nYnPK'K'F a wvm^t^ 

LVIU U IN J_J OU I JL*Jri\J\Jj/VJPv^Ji01Vlo 


3906 


A 


2 


513 


KVCNCCSQELETSFTYVDKNINLEQRNRSSPSAK 
GHNHPGELGWENPNEWSQEAAISLISEEEDDTSS 
EATSSGKSIDYGFISAILFLVTGILLVIISYIVPREV 

TVnPl\JTVA ARFMFRT FKF^API nPTVIAP. 

LCLLTLGGVELSCLLMMSMWKGELYRRNRFAS 


3907 


A 


71 


412 


ILIMSNCLQNFLKITSTRLLCSRLCQQLRSKRKFF 
GTVPISRLHRRVVITGIGLVTPLGVGTHLVWDRL1 
GGESGIVSLVGEEYKS1PCSVAAYVPRGSDEGQF 
NEQNFVSKSD 


3908 


A 


77 


746 


LGTLLG WRAPLF SRCLAFHSPFILLNTPKL VKTAE 
T pphrnyvt n a wPTrnn^fPTriin PMFQTFQTvif^pQo 

LFPGLRP WLA VL A GLF YLP V YRDYIMS FG LCP VS 
RQSLDFILSQPQLGQAWIMVGGAHEALYSVPGE 
HCLTLQKRKGFVRLALRHGASLVPVYSFGENDIF 
RLKAF ATGS WQH WCQLTFKKLMGFSPCIF WG R 
GLFS ATS WGLLPFA VPITTV 


3909 


A 


1 


793 


FRAAGRPAAAMGD1PVVGLSSWKASPGKVTEAV 
KEAiDAGYRHFDCAYFYHNEREVGAGIRCKIKE 

GAVRRFDI T TATKT WPTPFIKI£<3T VFTAPPlfQf V 

ALKLNYLDLYLIHWPMGFKPPHPEWIMSCSELSF 

CLSHPRVQDLPLDESNMVTPSDTDFLDTWEAME 

DLVITGLVKNIGVSNFNHEQLERLLNKPGLRFKP 

LTNQIECHPYLTQKNLISFCQSRDVSVTAYRPLG 

GSCEGVDLIDNPVIKRIAKEHGKSPAQILI 


3910 


A 


202 


705 


FFTMFTRKKVDNPTPTT TFNfiV AFROR9T PVVVnn 

RGKDQVVILHHM1J5KATVBCARPSVLWCYKKEL 
GFSSmtlGCRMRQLQK^ 

AATNIRYCYYNETHKILGNTTGMCVLQDFEALTP 

NLLARTVETVEGGGLVVILLRTIvlNSLKQLYTVT 

M 


3911 


A 


3 


723 


AGRGARAAGEGGGPFKSRPRPLPSSRSLPAYGGG 

R YG ADKMAAG G A V AAAPECRLLP Y ALHK WS SF 

SSTYLPENILVDKPNDQSSRWSSESNYPPQYLILK 

LERPAIVQNITFGKYEKTHVCNLKKFKVFGGMN 

EENMTELLSSGLKNDYMCETFTLKH^^ 

RFIKIVPLLSWGPSFNFSIWYVELSGIDDPDIVQPC 



464 



WO 01/57190 PCT/US01/04098 



SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E-Glutamic Acid, F-Phenylalaninc, G-Glycine, U=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N-Asparagine, P=Proline, Q=Glutamine, R^Arginine, S==Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknovvn, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










LNWYSKYREQEAIRLCLKHFRQHNY1EAFESLQ 
KKT 


3912 


A 


2 


461 


FEKKQLRRPSLFLLGCCSFGIMAPSLWKGLEGJG 
LFALAHAAFSAAQHRSYMRLTEKEDESLPIDIVL 
QTLL AF A VTC YG I VHIAGEFKDMD ATSELKNKTF 
DTVRNHPSFYVFNHRGSEYF SGP SDTANSSNQDA 
LSSNTSLKLRKLESLRR 


3913 


A 


362 


20 


APGRPEAKVPERSRESGSRRVRGPLLQLRPGRTS 
RPASGRGRGGAGGSYGKMRKPDSKJVLLGDMN 
VGKTSLLQRYMERRFPDTVSTVGGAFYLKQWRS 
YNISIWDTAGEAGAA 


3914 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLS VEEPG VECNQL C 

LYADVTDPVLCLGQKDPGVEGKHCEICEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPV IMEG VQEETDTRD VKRQVERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYJIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSICQHG ITLQRRSES YSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEICLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKS K VEDKPFEETG VEPVLETA S SS AHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLK1HSSKDIKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

ME1DSEPG VENVFE VSKTQDNRNNNSHQDIDSEN 

MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTG VN SN SEKHADHRSTLTKKMHIQS A VSKMNP 

GEKEPIHRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVEPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENENITKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHVVGLNTEKYAETV 

KLKHKRSPGKVKDISID VERRNENSEVDTSAG SG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLHGTHSRlS^LrlVGAEASECTVFAAAEE 

GGAWTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKIEANVNSWTEEKDDAVTSAG 

SEEKCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TG1TEDGEGPASCTGSEDSSEGFAISSESEENGESA 
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SEQ1D 

NO; 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
tocation 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, C=Glyrinc, H=Histidine, 
I=Isoleucine» K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q^Glu famine, R-Arglnine, S=*Scrine, 
Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTVVEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAK.GIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLIISTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTR VTTEEFE A PMPS A VSGDDSQLTASR 

SEEKDECAMISTSIGEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGVWESE 

NERAGTVMEEKDGSGI1STSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAM1STSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAUSTSTAECMPISA 

SIDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSL1AENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSS VSSIRYL AA VNTGAIKADDMPPVQ . 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKEENS 

RDLEELPKTS SETNSTTSRVMEEKDE YS SSETTGE 

KPEQNDDDTEKSQE 


3915 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTOPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKriVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQVERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKSSICEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYIIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSK1QK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEE V VHKEKRRTKSLLEEKL VLKSFCSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

oiiiS^^lvrvoxv v C,Ui\jrr HjCj l vj vUx V Lii lAoooAflo 1 \l 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDDCKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E"=Glutamic Acid, ^Phenylalanine, G*=Glycinc, H=Histidine, 
f=IsoIeucine, K^Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P-Prolinc, Q=Glutamine, R-»Arginine, S==Serine, 
T-Threonine, V^Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *»Stop codon, /^possible nucleotide deletion, 
Y=possible nucleotide insertion 










MKQKTS ATVQKDELRTCTADSKATA PA YKPGR 

GTGVNSNSEKHADHRSTLTKKMHIQSAVSKMNP 

GEKEP1HRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDV1PLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVrVHENENITKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDG LA VDHWGLNTEK Y AETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLIIGTHSRNNPLHVGAEASECTVFAAAEE 

GGAVVTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKIEANVNSVVTEEKDDAVTSAG 

SEEKCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKJCETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 

MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTVVEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDUTSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLITSTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTS1GEEFELP1SSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTS1AEECEASVSGVVVESE 

NERAGTVMEEKDGSGHSTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAIISTSTAECMPISA 

SIDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSSVSSIRYLAAVNTGA1KADDMPPVQ 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

bbbKNCjhlLAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKEENS 

KPEQNDDDTIKSQE 


3916 


A 


2 


773 


GPFGVLWPSAKPGPVTAVEARPPDASDPEGLRG 
GSPAPLLAPGPLDPSGRLHPAVSMMSYLKQPPYG 
MNGLGLAGPAMDLLHPSVGYPATPRKQRRERTT 
FTRSQLDVLEALFAKTRYPDIFMREEVALKINLPE 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid T 
E»Glutamic Acid, F=Phenylalanine, G=Clycine, H»Uistidine, 
I-Isoleucinc, K=Lysine, L=Leucine, M^Mcthioninc, 
N=Asparagine, P=ProIine, Q=€lutamine, R=Argininc, S=Scrine, 
T=Threonine, V=Va1ine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










SRVQVWFKJSnRJUUCCRQQQQSGSGTKSRPAKJOC 
SSPVRESSGSESSGQFTPPAVSSSASSSSSASSSSA 
NPAAAAAAGLVVAKLPCPLHIFSLCVFIEENRLV 
SGSWARDIRSVEETDKSGYR 


3917 


A 


2 


776 


RNIPGRRFRPPGLRRLLKGPHMPREPRGYRTOVP 
ALRELVPSSHAGSGASEHCQNNRQGSRQHRASR 
MVOAPiGAT APPRHT POT P^RT RRT TCPHT <sVR A A 

PSRAGASVMALRKELLKSIWYAFTALDVEKSGK 
VSKSQLRVLSrINLYTVLfflPHDPVALEEriFRDDD 
DGPVSSQGYMPYLNKYILDKVEEGAFVKEHFDE 
1 PWTT TAKTOJYR AD^WTNKMT WOnAFRT WPT 

FNFLSEDKYPLIMDPDEGEYLLKRYS 


3918 


A 


10 


318 


WQDLVCLGGSRAQEQKPLQQLWNAILLVAMLL 

PTftf WOADRnASRn^ORFT nnOVTiT FTfPTCVV 
^ i KJi-y y v yAyAyrt J ivv^/ij K^lKJZ <J v LJi^r V V 

RRLASLKTRRCRLSRAAQGLPDPGAETCAVCLD 
YFCNKQ 


3919 


A 


1 


204 


RVLTATNHTLK^NLRKFYKGKKDKPLDLRPKKT 
RAMRRJRLNMHEENLKTKKQHRKERLYPLRKYA 
AKA 


3920 


A 


1 


654 


RCCRSFVAPLQEKWFGLFFLGAILCLSFSWLFHT 

SFYCNPQPCFIYLIVICVLGIAAIIVSQWDMFATPQ 

YRGVRAGVFLGLGLSGIIPTLHYVISEGFLKAATI 

GQIGWLMLMASLYITGAALYAARIPERFFPGKCD 

IWFHSHQLFHIFWAGAFVHFHGVSNLQEFRFMl 

GGGCSEEDAL 


3921 


A 


1587 


452 


LERDGCGGEEGGSVRSGAGPDSDPRGASSPPAG 

HRGTAASPRPVAAPSRTPAPPHTRARASPGLPSG 

PAWRRVQWFSRVSGQVSTLMKATVLMRQPGRV 

QEIVGALRKGGGDRLQVISDFDMTLSRFAYNGK 

RCPSSYNILDNSKnSEECRKELTALLHHYYPlElD 

PHRTVKEKLPHMVEWWTKAHNLLCQQKlQKFQi 

J\K£ V VlCboJNAIylLKiiU YK1 rrM 1 JL YrlNMlrLrlroA 

GIGD1LEEIIRQMKVFHPNIHTVSNYMDFNEDGFL 

CinWCiCil TT^TVTsIT^>J^QAPT7TsJPr;VFOOI Fr.VTMV 
^Ur IvvJV^i-vlH 1 I iN iviN oo/\v^llJNvAj I r v^L»i1Uj\. 1 IN V 

ILLGDSIGDLTMADGVPGVQNILKIGFLNDICVEE 
RRERYMDSYDIVLEKDETLDVVNGLLQHILCQG 
VQLEMQGP 


3922 


A 


2 


164 


GKIYQRAFGGHSLKFGKGVQAHGCCCVADRTG 
HSILHTSYGRERPAPVHLRQDT 


3923 


A 


2 


3258 


EHATHAYAKLGTRRRmEVTVFVPTWQLKKNR 

RVRESHFLTKLHSLKMLSITPSQLENGICKITTYD 

YRFMVKLAEETDGIWTNEQIHILMNSSKKLMVK 

DRLLPFTFAGNLFMVPDDPLGRDGPTLDEFLKKP 

NRLDTDIGNFLKVWKTLPPSSASVTELSDDADSG 

PLESLPNMEEVREEKEERQDEEQRQGQGTQKAA 

EEDDLD S SLAS VFRVECPSLSEEILRCLSLHDPPD 

GALDIDLLPGAASPYLGIPWDGKAPCQQVLAHL 

AQLTIPSNFTALSFFMGFMDSHRDAIPDYEALVG 

PLHSLLKOKPDWOWDOEHEEAFT AT KRAT V<sAT 

CLMAPNSQLPFRLEVTVSHVALTAILHQEHSGRK 

HPIAYTSKPLLPDEESQGPQSGGDSPYAVAWALK 

HFSRCIGDTPV VLDLS YA SRTTADPEVREGRRVS 

KAWLIRWSLLVQDKGKRALELALLQGLLGENRL 

LTPAASMPRFFQVLPPFSDLSTFVC1HMSGYCFYR 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=°Aspartic Acid, 
E=Glutamic Acid, F=Phenylalaninc, G=GIycinc, H^Htstidine, 
I=Lsoleutine, K=Lysine, L=Leuclne, M-Methionine, - 
N=Asparagine, P=Proline, Q=GIutamine, R-Arglnine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X~tln known, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EDEWCAGFGLYVLSPTSPPVSLSFSCSPYTPTYA 

HlJ^AVACGLERPGQSPLPVVFLTHCNWIFSLLAVE 

LLPLWRARGFLSSDGAPLPHPSLLSYIISLTSGLSS 

LPFIYRTSYRGSLFAVTVDTLAKQGAQGGGQWW 

SLPKDVPAPTVSPHAMGKRPNLLALQLSDSTLAD 

IIARLQAGQKLSGSSPFSSAFNSLSLDKESGLLMF 

KGDKKPRVWVVPTQLRRDLIFSVHDIPLGAHQR 

PEETYKKLRLLGWWPGMQEHVKDYCRSCLFCIP 

RNLIGSELKVTESPWPLRSTAPWSNLQIEWGPVT 

ISEEGHKHVLIVADPNTRWVEAFPLKPYTHTAVA 

Q VLLQH VFAR WGVPVRLEA AQGPQFA RH VL VS 

CGLALGAQVASLSRDLQFPCLTSSGAYWEFKRA 

LKEFIFLHGKKWAASLPLLHLAFRASSTDATPFK 

VLTGGESRLTEPLWWEMSSANIEGLKMDVFLLQ 

LVGELLELH\\^VADKASEKAJENRRFKRESQEKE 

WNVGDQVLLLSLPRNGSSAKWVGPFY1GDRLSL 

SLYR1WGFPTPEKLGCIYPSSLMKAFAKSGTPLSF 

KVLEQ 


3924 


A 


1 


1826 


MGSVTVRYFCYGCLFTSATWTVLLFVYFNFSEV . 

TQPLKNVPVKGSGPHGPSPKKFYPRFTRGPSRVL 

EPQFKANKIDDVIDSRVEDPEEGHLKFSSELGMIF 

NERDQELRDLGYQKHAFNMLISDRLGYHRDVPD 

TRNAACKEKFYPPDLPAASWICFYNEAFSALLR 

TVHSVIDRTPAHLLHEIILVDDDSDFDDLKGELDE 

YVQKYLPGKIKVIRNTKREGLIRGRMIGAAHATG 

EVL VFLDSHCEVNVM WLQPLLAAJREDRHTV GC 

PVIDIIS A DTLA YSS S P V VRGGFNWGLHFK WDL V 

PLSELGRAEGATAPIKSPTMAGGLFAMNRQYFH 

ELGQYDSGMDIWGGENLEISFRIWMCGGKLFIIP 

CSRVGHIFRJCRRPYGSPEGQDTMTHNSLRLAHV 

WLDEYKEQYFSLRPDLKTKSYGN1SERVELRKKL 

GCKSFKWYLDNVYPEMQISGSHAKPQQP1FVNR 

GPKRPKVLQRGRLYHLQTNKCLVAQGRPSQKG 

GLVVLKACDYSDPNQIWIYNEEHELVLNSLLCLD 

MSETRSSDPPRLMKCHGSGGSQQWTFGKNNRLY 

QVSVGQCLRAVDPLGQKGSVAMAICDGSSSQQ 

WHLEG 


3925 


A 


5386 


2897 


VRWNSKTEC YLSIQTQENFPANLNEL VNCI VI SSL 

VTTQRKLKAMSLLGSRNQLARAVLNPNPMDFCT 

KDLLTTTSERIIAYLRDFNEDQKKAIETAYAMVK 

HSPSVAKICLIHGPPGTGKSKTIVGLLYRLLTENQ 

RKGHSDENSNAKIKQNRVLVCAPSNAAVDELM 

KKIILEFKEKCKDKKNPLGNCGDINLVRLGPEKSI 

NSEVLKFSLDSQVNHRMKXELPSHVQAMHKRK 

EFLDYQLDELSRQRALCRGGREIQRQELDENISK 

VSKERQELASKIKEVQGRPQKTQSniLESHIlCCT 

LSTSGGLLLESAFRGQGGVPFSCVIVDEAGQSCEI 

ETLTPLIHRCNKLILVGDPKQLPPTVISMKAQEYG 

YDQSMMARFCRLLEENVEHNMTSRJ.PI LQLTVQ 

YRMHPDICLFPSNYVYNRNLKTNRQTEAIRCSSD 

WPFQPYLVFDVGDGSERRDNDSYINVQEIKLVM 

EDKLIKDKRKDVSFRNIGIITHYKAQKTMIQKDL 

DKEFDRKGPAEVDTVDAFQGRQKDCVIVTCVRA 

NSIQGSIGFLASLQRLNVTITRAKYSLFILGHLRTL 

MENQHWNQLIQDAQKRGAIIKTCDKNYRHDAV 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=G)utamic Acid, F=Phenylaianine, G=Glyclne, H^Histidine, 
I-lsoJeucIne, K=Lysine, L^Leucine, M=MethJonlne, 
N=Asparagine, P=Proline, Q=Glu famine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










KILKLKPVLQRSLTHPPTIAPEGSRPQGGLPSSKL 

DSGFAKTSVAASLYHTPSDSKEITLTVTSKDPERP 

PV1TOQLQDPRLLKRMGIEVKGGTFLWDPQPSSPQ 

nruA I rr J UbHUbrVVH^UL^HV^rAAV VAAL 

SSHKPPVRGEPPAASPEASTCQSKCDDPEEELCH 

RREARAFSEGEQEKCGSETHHTRRNSRWDKRTL 

EQEDSSSKKRKLL 


3926 


A 


99 


284 


MPREDRATWKSNYPLKHQLLnDYPKRFIVGANN 
VGSKQMQQ1RMSLRGKAVVLMGKNTMMR 


3927 


A 


542 


2 


X T TT f H XT "V TT A T \ 'PINT T \ T XY ^T^f^T T\T^T TV YX XT T k. T-i'V **w<r rr 

AHLLMLNLALuDLLNYLTSLPFLIHYYASGENAVI 
FGDFMCKFIRFSFHFNLYSSILFLTCFSIFRYCVIIH 
PMSCFSIHKTRCAVVACAWWIISLVAVIPMTFLI 
TSTNRTNRSACLDLTSSDELNT1KWYNLILTAVLL 
CLPLVIVTLCYTTIIHTLTHGHANvDSCLKQKARR 
LTILLL 


3928 


A 


1 


1516 


GEEAVGGGAEGGGFGVGAQGRAGGRGVEAGR 

MRLSKTLVDMDMADYSAALDPAYTTLEFENVQ 

VLTMGNDTSPSEGTNLNAPNSLGVSALCAICGDR 

ATGKHYGASSCDGCKGFFRRSVRKNHMYSCRFS 

RQCVVDKDKRNQCRYCRLKXCFRAGMKKEAV 

QNERDRISTRRSSYEDSSLPSINALLQAEVLSRQIT 

SPVSGINGDIRAKiGASIADVCESMKEQLLVLVE 

WAKY1PGFCELPLDDQGALLRAHAGEHLLLGAT 

KRSMVFKDVLLLGNDYIVPRHCPELAEMSRVSIR 

ILDELVLPFQELQCDDNEYAYLKAIIFFDPDAKGL 

SDPGKIKRLRSQVQVSLEDYINDRQYDSRGRFGE 

LLLLLPTLQSITWQMIEQIQFIKLFGMAKIDNLLQ 

EMLLGGSPSDAPHAHHPLHPHLMQEHMGTNVIV 

ANTMPTHLSNGQMCEWPRPRGQAATPETPQPSP 

PGASGSEPYKLLPGAVATIVKPLSA1PQPT1TKQE 

VI 


3929 


A 


1 


2782 


RVLSLESPLEKDPRVLGAQSVPRGRALKGLSPLG 

LDSAFRLFPDPRAGPWNTAVLSSGMEPETALWG 

PDLQGPEQSPNDAHRGAESENEEESPRQESSGEEI 

IMGDPAQSPESKDSTEMSLERSSQDPSVPQNPPTP 

LGHSNPLDHQIPLDPPAPEVVPTPSDWTKACEAS 

WQWGALTTWNSPPVVPANEPSLRELVQGRPAG 

AEKPYICNECGKSFSQWSKLLRHQREHTGERPNT 

CSECGKSFTQSSHLVQHQRTHTGEKPYKCPDCG 

KCFSWSSNLVQHQRTHTGEKPYKCTECEKAFTQ 

STNLIKHQRSHTGEKPYKCGECRRAFYRSSDLIQ 

HQAraTGEI<PYKCTECGOPGQNH^LKHQKIH 

AGEICPYRCTECGKSFIQSSELTQHQRTHTGEKPY 

ECLECGKSFGHSSTLIKHQRTHLREDPFKCPVCG 

KTFTLSATLLRHQRTHTGERPYKCPECGKSFSVS 

SNLINHQR1HRGERPYICADCGKSFIMSSTLIRHQ 

R1HTGEKPYKCSDCGKSFIRS SHLIQHRRTHTGEK 

PYKCPECGKSFSQSSNLITHVRTHMDENLFVCSD 

CGKAFLEAHELEQHRVIHERGKTPARRAQGDSL 

QHQRIHIGENPYKNADGLIAHAAPKPPQLRSPRL 

PFRGNSYPGAAEGRAEAPGQPLKPPEGQEGFSQR 

RGLLSSKTY1CSHCGESFLDRSVLLQHQLTHGNE 

KPFLFPDYRIGLGEGAGPSPFLSGKPFKCPECKQS 

FGLSSELLLHQKVHAGGKSSHKSPELGKSSSVLL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alantnc OCysteine, P=Aspartic Acid, 
E=Glutamtc Acid, F^Pbenylalanine, G=Glycine, ENHistidine, 
I=Isoleucine, K=Lysfne, l>Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serinc t 
T=Threonine, V=Valine, VV=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










EHLRSPLGARPYRCSDCRASFLDRVALTRHQETH 
TQEKPPNPEDPPPEAVTLSTDQEGEGETPTPTESS 
SHGEGQNPKTLVEEKPYLCPECGAGFTEVAALLL 
HRSCHPGVSL 


3930 


A 


513 


273 


KTQETHIYISEHIFFPFLQGFGNLPICMAKTDLSLS 
HQPDKKGVPSDFILPISDVRASIGAGFIYPLVGTG 
SRESPLWL 


3931 


A 


16 


305 


KRRDFLSC WP AFTVLGE ARGDQVDWSKLYRDT 
GLVXMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPIREKGPVICEVPGTKGSP 


3932 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3933 


A 


1 


1546 


STHASEHWDSALQLAKHLAPDQIPF1SKEYAIQLE 

FAGDYVNALAHYEKGITGDNKEHDEACLAGVA 

QMSIRMGDIRRGVNQALKHPSRVLKRDCGAILE 

NMKQFSEAAQLYEKGLYYDKAASVYIRSKNWA 

KVGDLLPHVSSPKJHLQYAKAKEADGRYKEAVV 

AYENAKQWQSVIRIYLDHLNNPEKAVNIVRETQ 

SLDGAKMVARFFLQLGDYGSAIQFLVMSKCNNE 

AFTLAQQHNKMEIYADIIGSEDTTNEDYQSIALY 

FEGEKRYLQAGKFFLLCGQYSRALKHFLKCPSSE 

DNVAIEMAIETVGQAKDELLTNQLIDHLLGEND 

hmpkhakyt rri vmat koyrfaaotatttarff 

Q S AGN YRN AHD VL F SMY AELKSQKIK1P SEMAT 

NLMILHSYILVKIHVKNGDHMKGARMLIRVANN 

ISKFPSHIVPILTSTVIECHRAGLKNSAFSFAAML 

MRPEYRSKIDAKYKKKIEGMVRXPDISEIEEATTP 

CPFCKFLLPESELL 


3934 


A 


334 


1268 


PTRRPILPLTSPKAISVPSPLQGKQHTLVKSCLSVS 
GIGGFLVSLSSRMKLQTLAVSVTALKFWSAYVP 
CQTQDRDALRLTLEQIDLIRRMCASYSELELVTS 
AKALNDTQKLACLIGVEGGHSLDNSLSILRtFYM 

T n\rwi TT TWTPTvJTPWA'EQQA VO\/WQT?V"NTNTTCriT 
LAj Vxvi Li I J_» 1 xlH-JN 11^ WAJtSrOo/VJVO Vtlor I rsINloUJu 

TDFGEKWAEMNIO.GMMVDLSHVSDAVARRAL 

EVSQAPVIFSHSAARGVCNSARNVPDDILQLLEE 

ERWAFVMVSLFHGELIQWQPIRPMCSTVADHFD 

HIKAWGSK^IGIGGDYDGAGKYRKKTTCKAPW 

RTSSRMSS 


3935 


A 


1 


883 


HETTPAWQSVLLERGWNKFDKQEQNAEDWNL 

YWRTSSFRMTEHNSVKPWQQLNHHPGTTKLTR 

KDCLAKHLKHMRRMYGTSLYQFIPLTFVMPNDY 

TKFVAEYFOFROMLGTKHSYWTCKPAFLSRGRG 

ILIFSDFKDFiroDMYTVQKYISNPLLIGRYKCDLR 

IYVCVTGFKPLTIYVYQEGLVRFATEKFDLSNLQ 

NNYAHLTNSSINKSGASYEKIKEVIGHGCKWTLS 

RFFSYLRSWDVDDLLLWKKIHRMV1LT1LAIAPS 

VPFAANCFELFGFDILIDDNEFHRTG 


3936 


A 


203 


441 


HLAHSLGPLPKHYQYCVRYLYYQVTKDVIKEFA 
DDGVKYLELRSTPRRENATGMTKKTYVESILEGI 
KQSKQENLDIDV 
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TABLE 7 



ci?n rn mo* l 

i 

j 


^rwitinn of end of ] 
signal in Amino Acid J 
Sequence 


tfaxS (MAXIMUM J 
SCORE) 


VIeanS (Mean Score) 




19 < 


3.930 < 


3.680 


2 : 


24 < 


1964 


0.863 


3 


21 


0.990 


0.901 


4 


19 


0.981 


0.942 


5 


22 


0.991 


0.928 


6 


21 


0.956 


0.843 


8 


22 


0.913 


0.718 


9 


17 


0.997 j 


0.969 


11 19 


0.930 


0.680 


13 


36 


0.983 


0.863 


14 


28 


0.935 


0.839 


15 


21 


0.997 


0.955 


16 


16 


0.983 


0.944 


17 


18 


0.989 


0.884 


19 


49 


0.996 


0.719 


20 


28 


0.972 


0.920 J 


21 


23 


0.954 


0.905 


22 


46 


0.955 


0.568 


23 


26 


0.942 


0.654 


24 


19 


0.979 


0.941 


25 


34 


0.884 


0.565 


26 


33 


0.934 


0.584 


27 


17 


0.975 


0.914 


28 


18 


0.980 


0.934 


29 


23 


0.928 


0.718 


30 


26 1 


0.978 


0.885 


32 


20 


0.946 


0.719 


33 


29 


0.933 


0.671 


35 


25 


0.996 


0.920 


36 


26 


0.903 


0.579 


40 


19 


0.981 


0.942 


47 


25 


0.971 


0.909 


53 


22 


0.991 


0.928 


55 


24 


0.960 


0.808 


60 


19 


0.986 


0.967 


78 


22 


0.913 


0.718 


86 


20 


0.883 


0.555 


87 


24 


0.982 


0.889 


88 


17 


0.997 


0.969 


115 


19 


0.930 


0.680 1 


134 


36 


0.983 


0.863 


136 


17 


0.913 


0.696 


137 


19 


0.958 


0.905 


140 


28 


0.935 


0.839 


143 


32 


0.914 


0.740 


153 


21 


0.997 


0.955 


154 


25 


0.913 


0.583 


155 


29 


0.972 


0.857 


169 30 


0.977 


0.817 


170 


30 


0.977 


0.819 


171 


30 


0.977 


0.819 


175 


47 


0.926 


0.606 


176 


30 


0.968 


0.872 


177 


22 


0.957 


0.791 


1 192 


43 


0.930 


0.678 
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SEQ ID NO: 


Position of end of 


MaxS (MAXIMUM 


MeanS (Mean Score) 




Signal in Amino Acid 


SCORE) 






Sequence 






195 


19 


0.956 


0.860 


202 


.21 


0.982 


0.871 


203 


24 


0.957 


0.870 


207 


23 


0.954 


0.905 


224 


46 


0.955 


0.568 


225 


26 


0.942 


0.654 


228 


45 


0.961 


0.839 


231 


28 


0.994 


0.937 


232 


28 


0.993 


0.896 


234 


19 


0.979 


0.942 


235 


19 


0.979 


0.941 


238 


20 


0.987 


0.943 


244 


23 


0.929 


0.683 


250 


34 


0.884 


0.565 


256 


33 


0.934 


0.584 


258 


25 


0.934 


0.729 


259 


22 


0.969 


0.871 


264 


19 


0.952 


0.753 


265 


17 


0.975 


0.914 


266 


17 


0.975 


0.914 


271 


23 


0.974 


0.884 


274 


13 


0.971 


0.834 


275 


18 


0.980 


0.934 


278 


32 


0.958 


0.668 


280 


24 


0.966 


0.881 


281 


24 


0.966 


0.881 


286 


23 


0.928 


0.718 


291 


35 


0.991 


0.824 


293 


27 


0.956 


0.806 


294 


23 


0.952 


0.827 


301 


26 


0.978 


0.885 


316 


20 


0.946 


0.719 


320 


28 


0.978 


0.726 


327 


29 


0.933 


0.671 


331 


48 


0.903 


0.571 


345 


25 


0.996 


0.920 


349 


26 


0.903 


0.579 


351 


24 


0.951 


0.876 


352 


18 


0.944 


0.716 


353 


32 


0.992 


0.854 


354 


27 


0.945 


0.817 


355 


16 


0.922 


0.716 


356 


13 


0.959 


0.818 


357 


23 


0.986 


0.878 


358 


19 


0.904 


0.671 


359 


16 


0.988 


0.951 


360 


15 


0.981 


0.938 


361 


18 


0.944 


0.716 


362 


21 


0.984 


0.869 


363 


40 


0.979 


0.813 


364 


18 


0.883 


0.693 


365 


22 


0.962 


0.908 


366 


22 


0.961 


0.827 


367 


44 


0.941 


0.624 


368 


20 


0.952 


0.791 


369 


22 


0.949 


0.840 


370 


28 


0.957 


0.682 
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SEQIDNO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


372 


28 


0.974 


0.894 


373 


19 


0.972 


0.947 


374 


29 


0.968 


0.785 


375 


19 


0.949 


0.897 


377 


23 


0.962 


0.910 


378 


31 


0.974 


0.895 


379 


26 


0.969 


0.939 


380 


27 


0.945 


0.817 


383 


27 


0.945 


0.817 


384 


25 


0.992 


0.877 


385 


32 


0.983 


0.825 


386 


44 


0.924 


0.564 


387' 


26 


0.971 


0.894 


388 


19 


0.989 


0.862 


389 __j 


24 


0.990 


0.947 


390 


34 


0.942 


0.635 


391 


16 


0.922 


0.716 


394 


19 


0.987 


0.970 


398 


36 


0.992 


0.866 


404 


13 


0.959 


0.818 


417 


23 


0.986 


0.878 


421 


19 


0.904 


0.671 


425 


28 


0.971 


0.717 


431 


16 


0.988 


0.951 


452 


18 


0.944 


0.716 


459 


21 


0.991 


0.902 


468 


21 


0.984 


0.869 


478 


40 


0.979 


0.813 


486 


18 


0.883 


0.693 


499 


22 


0.962 


0.908 


501 


19 


0.962 


0.877 


514 


44 


0.941 


0.624 


529 


20 


0.952 


0.791 


533 


39 


0.914 


0.719 


548 


28 


0.957 


0.682 


561 


28 


0.974 


0.894 


562 


28 


0.974 


0.893 


564 


18 


0.949 


0.806 


576 


19 


0.972 


0.947 


584 


29 


0.968 


0.785 


585 


28 


0.973 


0.810 


591 


19 


0.949 


0.897 


592 


24 


0.991 


0.954 


594 


20 


0.985 


0.959 


595 


20 


0.985 


0.959 


612 


23 


0.962 


0.910 


619 


31 


0.974 


0.895 


621 


15 


0.959 


0.795 


633 


26 


0.969 


0.939 


640 


20 


0.949 


0.842 


645 


25 


0.911 


0.759 


684 


25 


0.992 


0.877 


691 


32 


0.983 


0.825 


698 


44 


0.924 


0.564 


700 


19 


0.982 


0.941 


710 


26 


0.971 


0.894 


714 


23 


0.965 


0.907 



474 



WO 01/57190 



PCT/US01/04098 



SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


718 


19 


0.989 


0.862 


725 


21 


0.976 


0.851 


728 


33 


0.961 


0.895 


734 


25 


0.963 


0.660 


741 


34 


0.942 


0.635 


744 


19 


0.959 


0.924 


747 


16 


0.922 


0.716 


756 


26 


0.973 


0.864 


767 


22 


0.986 


0.943 


768 


27 


0.916 


0.758 


769 


19 


0.987 


0.970 


770 


22 


0.981 


0.933 


771 


34 


0.993 


0.893 


773 


20 


0.968 


0.939 


774 


21 


0.971 


0.945 


778 


22 


0.986 


0.943 


779 


32 


0.973 


0.846 


781 


23 


0.950 


0.857 


785 


27 


0.916 


0.758 


786 


27 


0.916 


0.758 


788 


22 


0.981 


0.933 


793 


22 


0.986 


0.803 


794 


39 


0.892 


0.654 


797 


27 


0.965 


0.847 


810 


22 


0.981 


0.933 


823 


34 


0.993 


0.893 


825 


17 


0.962 


0.778 


837 


20 


0.968 


0.939 


844 


25 


0.984 


0.951 


845 


17 


0.919 


0.706 


846 


21 


0.971 


0.945 


847 


21 


0.971 


0.945 


890 


22 


0.986 


0.943 


893- 


24 


0.971 


0.865 


894 


24 


0.971 


0.865 


896 


32 


0.973 


0,846 


899 


31 


0.982 


0.817 


922 


15 


0.882 


0.706 


924 


21 


0.975 


0.948 


925 


21 


0.927 


0.661 


933 


20 


0.967 


0.906 


960 


20 


0.967 


0.906 


967 


38 


0.970 


0.784 


968 


47 


0.970 


0.557 


972 


36 


0.945 


0.775 



TABLE 8 



SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic 
Acid, E=Glutamic Acid, ^Phenylalanine, G=Glycine, 
H=Histtdine, I=Isoleucfne, K=Lysine, L=Lcucine, 
{^Methionine, N~Asparagine, P=ProIine, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W=Tryptophan, Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible nucleotide 
insertion 


3955 


A 


235 


1272 


GPREVLAASSLADGSEEQVMAVALVRERDLSFPG 
VGDAWNPTRWHLPAQPEMLYEGGEGRMETLK 
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SEQ 
ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D=Aspartic 
Acid, E=G!utamic Acid, F=Phenylalanine, G=Glycine, 
H=Histidine, I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P^Proline, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Val»ne, 
W-Tryptophan, Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible nucleotide 
insertion 










DKTLQELEELQNDSEAIDQLALESPEVQDLQLERE 
MALATNRSLAERNLEFQGPLEISRSNLSDRYQELR 
KLVERCQEQKAXLEKFSSALQPGTLLDLLQVEGM 
KTFFFSFAMAFkfFT FOFVPl FTP' I FNF^MBlV/fT <ZU 

LRRVRVEKLQEVVRKPRASQELAGDAPPPRSPPP 

V/PPSPPGNTPCG*RAAAATISHASLPFALQP1PQPA 

CGPHCPWSPATGPFPSSVPALLLQRASGPHLPGSP 

AWTQGCCGLLLVPTEEHAAPPYGFPPPPGPAWPG 
v 


3956 


A 


821 


385 


SICADRTERVGIFFYIPAGTTDEADVTHP*EGHSYL 

SNHAGIQRSSRP/SHYQGEAVHDNCFTADELQLLT 

YQLCHTYVRCTRSVSIPAPAYYAHLVAFRARYHL 

VDKEHDSAEGSHVSGQSNGRDPQALAKAVQIHQ 

DTLRTMYFA 


3957 


A 


4621 


240 


ELISTFKLLLEKKRSEVMKM 

SSQVATMQMELEALHPQLKV A SKEVDEMMIMIE 

KESVEVAKTEKIVKADETIANEQAMASKADCDEC 

DADLAGALPILESALAALDTLTAQDITVVKSMKSP 

PAGVKLVMEAICILKGIKADKIPDPTGSGKKIEDF 

WGPAKRLLGDMRFLQSLHEYDKX)NIPPAYMNIIR 

KNYIPNPDFVPEKIRNASTAAEGLCKWVIAMDSY 

DKVAK1VAPKKIKLAAAEGELKIAMDGLRKKQA 

ALKEVQDKLARLQDTLELNKQXKADLENQVDLC 

SKKLERAEQLIGGLGGEKTRWSHTALELGQLY1N 

LTGDILISSGVVAYLGAFTSTYRQNQTKEWTTLCK 

GRDIPCSDDCSLMGTLGEAVT1RTWN1AGLPSDSF 

SIDNGIIIMNARRWPLMIDPQSQANKW1KNMEKA 

NSLYVIKLSEPDYVRTLENC1QFGTPVLLENVGEE 

LDPILEPLLLKQTFKQGGSTCIRLGDSTffiYAPDFR 

FYITTBXRNPHYLPETSVKVTLLNFMITPEGMQDQ 

LLGIVVAQERPDLEEEKQALILQGAENKRQLKEIE 

DKILEVLSSSEGNILEDETAIKJLSSSKALANEISQK 

QEVAEETEKKIDTTRMGYRPIAJHSSILFFSLADLA 

NIEPMYQY SLTWFINLFILSIENSEKSEILAKRLQIL 

KDHFTYSLYVNVCRSLFEKDKLLFSFCLTINLLLH 

ERAINKAEWRFLLTGGIGLDNPYANPCTWLPQKS 

WDEICRLDDLPAFKTIRREFMRLKDGWKKVYDSL 

EPHHEVFPEEWEDKANEFQRMLIIRCLRPDKVTPM 

LQEFIINRLGRAFIEPPPFDLAKAFGDSNCCAPLIFV 

LSPGADPMAALLKFADDQGYGGSKLSSLSLGQGQ 

GPIAMKMLEKAVKEGTWVVLQNCHLATSWMPT 

LEKVCEELSPESTHPDFRMWLTSYPSPNFPVSVLQ 

NGVKMTNEAPKGLRANIIRSYLMDPISDPEFFGSC 

KKPEEFKKLLYGLCFFHALVQERRKFGPLWWN1P 

YEFNETDLRISVQQLHMFLNQYEELPYEALRYMT 

GECKYGGRVTDDWDRRTLRSILNKFFNPELVENS 

DYKFDSSGIYFVPPSGDHKSYIEYTKTLPLTPAPEI 

FGMNANADITKDQSETQLLFDNILLTQSRSAGAG 

AKSSDEVYNEVASDILGICLPNNFDIEAAMRRYPT 

IKGLAVMSTDLEEVVSSILNVKIPEMWMGKSYPS 
LKPLGSYVNDFLARLKFLQQWYEVGPPPVFWLSG 
FFFTQAFLTGAQQNYARKYTIPIDLLGFDYEVMED 
KEYKHPPEDGVFIHGLFLDGA S WNRKIKKLAESH 
PKILYDTVPVMWLKPCKRAD1PKRPSYVAPLYKT 
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SEQ 
ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic 
Acid, E=Glutamic Acid, F=Phenylalanine, G=Glycine, 
H-Histidine, I=Isoleucine, K^Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, Q=GIutamine, 
k— Arginine, j>— serine, i — inreonine, v^vanne, 
W=Tryptophan, Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible nucleotide 
insertion 










SERRGVLSTTGHSTNFVIAVMTLPSDQPKEHWIGR 

d\7 ATT f^CW XTC 


3958 


A 


35 


529 


GADMAKSKNHTTHNQSRKWHRNVIKKPLSQRYK 
SLKGVDPKFLGNMCFTKKHKKKGLKKMQADSA 
KA VSTCAKAIE ALVKPKEVKPKIPKGVSCELN* LA 
YIAYPKFWTCACACIAKGLRLCQPKAKAQDQTK 
AQVQDCAQAAAPASVPTQAPKGAQAPTKASG 


3959 


A 


1883 


763 


LLVLLLRTNLLTASSTRTSRATLTCSPPGIPVDPRVR 
PRVRSHLVMYLGITTGSLHKAVVSGDSSAHLVEEI 
QLFPDPEPVRNLQLAPTQGAVFVGFSGGVWRVPR 
ANCSVYESCVDCVLARDPHCAWDPESRTCCLLSA 
PNLNSWKQDMERGNPEWACASGPMSRSLRPQSR 
rC^lIKb VLA VrN blLbLrLPHLb AL Ab Y Y W iHOPA A 
VPEASSTVYNGSLLL1VQDGVGGLYQCWATENGF 
SYPVISYWVDSQDQTLALDPELAGIPREHVKVPLT 
RVSGGAALAAQQSYWPHFVTVTVLFALVLSGALI 
ILVA SPLRALRARGKVQGCETLRPGEKAPLSREQH 


3960 


A 


1 


481 


SYAAPSLFVKSLYWALAFMAVLLAVSGVVIVVLA 
SRAGARCQQCPPGWVLSEEHCYYFSAEAQAWEA 
SQAFCSAYHATLPLLSHTQDFLGRYPVSRHSWVG 
AWRGPQGWHWIDEAPLPPQLLPEDGEDNLDINCG 
ALEEGTLVAANCSTPRPWVCAKGTQ 



TABLE 9 



SEQ ID NO: 


Accession 
Number 


Species 


Description 


Smith 

Waterman 

Score 


% Idenity 


3937 


Y27700 


Homo sapiens 


Human secreted 
protein encoded by 
gene No. 12. 


193 


25 


3938 


AF093097 


Homo sapiens 


putative RNA-binding 
protein Q99 


3881 


84 


3939 


ABO 12308 


Anthocidaris 
crassispina 


B2HC 


4169 


74 1 


3940 


U10248 


Homo sapiens 


ribosomal protein L29 


787 


95 


3941 


Y99418 


Homo sapiens 


Human PR01317 
(UNQ783) amino acid 
sequence SEQ ID 
NO:277. 


4031 


100 


3942 


AL023516 


Gallus gallus 


B locus C type Lectin 


198 


35 | 



5 

TABLE 10 



SEQ ID 

NO: 


Accession No. 


Description 


Results* 


3937 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 9.168e-l 1 209- 
224 


3942 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 6.400e-ll 37- 
55 



* Results Include in order: accession number subtype; raw score; p- value; position of signature in amino acid 
sequence 
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TABLE 1 1 



SEQID 
NO: 


PFAM Name 


Description 


P-Value 


PFAM 
Score 


3938 


Piwi 


Piwi domain 


2.6e-150 


512.7 


3940 


Ribosomal L29e 


Ribosomal L29e protein family 


2.3e-19 


77.8 


3941 


Seraa 


Sema domain 


4e-181 


615.1 


3942 


lectin c 


Lectin C-type domain 


0.086 


-7.1 



5 

TABLE 12 





SEQ TD NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (Maximum Score) 


Means (Mean Score) 




3941 


31 


0.985 


0.926 




3942 


21 


0.974 


0.894 


10 






TABLE 13 





SEQ ID NO: 
of full length 
nucleotide 
sequence 


SEQID 
NO: of full 
length 
peptide 
sequence 


SEQ ID NO: 
of contig 
nucleotide 
sequence 


SEQ ID NO: 
of contig 
peptide 
sequence 


Priority Docket 
number 

corresponding SEQ 
ID NO: in priority 
application 


SEQ ID NO: in 
USSN 09/496,914 


3937 


3943 


3949 


3955 


787CIP2GJ 


787 3587 


3938 


3944 


3950 


3956 


787CLP2G_2 


787 3813 


39^9 


3945 


3951 


3957 


787CIP2GJ 


787 4462 


3940 


3946 


3952 


3958 


787CIP2G 4 


787 4887 


3941 


3947 


3953 


3959 


787C1P2G 5 


787 5794 


3942 


3948 


3954 


3960 


787CIP2G 6 


787 8743 



TABLE 14 



TISSUE ORIGIN 


LIBRARY/ 
RNA SOURCE 


HYSEQ LIBRARY 
NAME 


SEQIDNOS: 


adult brain 


GIBCO 


ABD003 


3940 


adult brain 


Clontech 


ABR006 


3940 


adult brain 


Invitrogen 


ABR014 


3940 


cultured preadipocytes 


Strategene 


ADP001 


3937 


adult heart 


GIBCO 


AHR001 


3940 


adult kidney 


GIBCO 


AKD001 


3940 


adult lung 


GIBCO 


ALG001 


3940 


young liver 


GIBCO 


ALV001 


3940 


adult ovary 


Invitrogen 


AOV001 


3938, 3940-3941 


adult spleen 


GIBCO 


ASP001 


3940-3941 


testis 


GIBCO 


ATS001 


3940 


bone marrow 


Clontech 


BMD001 


3938, 3940 


bone marrow 


Clontech 


BMD004 


3940 


adult cervix 


BioChain 


CVX001 


3940 


endothelial cells 


Strategene 


EDT001 


3940 


fetal brain 


Clontech 


FBR006 


3940 


fetal brain 


Invitrogen 


FBT002 


3940-3941 


fetal heart 


Invitrogen 


FHR001 


3940 


fetal kidney 


Clontech 


FKD001 


3940 


fetal kidney 


Clontech 


FKD002 


3940 
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1 FRR ARY/ 

RNA SOURCE 


n I OLy 1— <1 OlWAJTV X 

NAME 


oJjV^ JUL/ livfo. 


fpfal livpr.cnlppn 

ICldl liVCl MJ1CCI1 


KJ il I V Ct alljr 






fetal livpr-Qnlppn 


PfVlnmhia 
<wV7iujuiuia 

University 


FT S00? 


J7JO, J7t1 


■fetal liver-snleen 


Polumhia 

University 


FLS003 


3940 


fetal liver 


Clontech 


FLV004 


3940 


fetal skin 


Irtvitroeen 


FSK001 


3940-3942 


fetal snleen 


RioPhain 

U l*-» V . ' 11 CUA1 


FSP001 


3940 


fetal brain 


GIBCO 


HFB001 


3937, 3940-3941 


infant hrr»in 
111 Loll. L ui am 


Vw-UlUillUla 

\J ill V CI iSlljr 


TR?nfl9 

lDZUUz. 


39^7 ^Q^Q "3941 


leiikncvfp 


GTRPO 




194f)-3941 

J 7^U J 7H 1 


IpiiWorvtp 
ic uavw y ic 


Plnnfprh 




1940-3941 


melanoma frnm cell lint* ATPP 
#CRL 1424 


Plrvntprh 


MFL004 




mammarv trlanH 


Tnvitrncypn 

1H V IU VJgClI 


MMG00 1 


1937 3940-1941 


npnrnnal ppHc 

IICUJ Ullal lyClii 


CtrtilY»crpnp 


NTT T001 


J7J /, J^tZ 


pi laic 


Plnnfprh 


r in. i uy i 


J7j6 


rpf*n i m 


Tnvitm&pn 
1UV 1U UgCIl 




3940. 






CAT ^ftl 


3941 


small intestine 


Clontech 


SIN001 


3940 


skeletal muscle 


Clontech 


SKM001 


3940 


spinal cord 


Clontech 


SPC001 


3940 


thymus 


Clontech 


THMc02 


3938 


thyroid gland 


Clontech 


THRO 01 


3942 


uterus 


Clontech 


UTR001 


3940 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, a full length protein 
coding portion of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954, a mature protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active domain 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, and complementary 
sequences thereof 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

10. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
with any one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. 
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11. A composition comprising the polypeptide of claim 1 0 and a carrier. 

12. An antibody directed against the polypeptide of claim 10. 

13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 

of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

16. A method for detecting the polypeptide of claim 10 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected. 

17. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 
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18 . A meftod for identifying a compound tha, binds to ft. polypept.de of clann .0, 
comprismg: compound ^ fte polypeptide of Cain IC.in a cel., undor 

conditions sufficient to form a po,ypeptide/compomrd complex, wherein me complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 

ft* if me po,ypeptide/compound complex is detected, a compound tha, binds to the polypepode 
of claim 10 is identified. 

19 AmethodofproducingthepolypeptideofclaimlO,compri S ing, 

a) culturing a host cell comprising a polynucleotide sequence selected fromm 

of SFO TD NO- 1-984- 1969-2952, 3937-3942 or 3949-3954, a mature 
the group consisting of SEQ ID nu. i 17 

,• ^ nf SFO ID NO- 1-984, 1969-2952, 3937-3942 or 3949-3954, an active 
protein coding portion of SEQ IL> NU. l i^ 

domain coding portion of SEQ ID NO; 1-984, ,969-2952, 3937-3942 or 394M** 
complement sequences ftereof and a polynudeotide sequence hybnd^ng under snmg « 
conLns to SEQ ID NO: 1-984, ,969-2952, 3937-3942 or 3949-3954, under condrtrons 
sufficient to express the polypeptide in said cell; and 

b) isolating the polypeptide from the cell cutare or cells of step (a). 

20 An isolated polypeptide comprising an amino acid sequence selected from the group 
LZ of an, 1 of fte po,ypeptidcs SEQ ID NO; 985-1968, 2953-3936, 3943-3948 or 
3955-3960, the mature protein portion ftereof, or the active domam thereof. 

21 , The polypeptide of claim 20 wherein fte polypeptide is provided on a polypeptide array. 

22 A collection of polynudeotides, whenrin fte collection comprising fte sequence 
information of atleas, one ofSEQIDNO: 1-984, 1969-2952, 3937-3942 or3949-3954. 

23. The collection of claim 22, wherein fte collection is provided on a nucleic acid array. 

24. The cofiecuon of Cairn 23, wherein fte amy detects M,-ma,ches ,0 any one of the 
polynucleotides in the collection, 

25. "me collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 
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26. The collection 
format. 



of claim 22, wherein the collection is provided in a computer-readable 



27 A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutically acceptable carrier. 

28 A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 10 or 20 and a pharmaceutically acceptable carrier. 
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Pages 485 to 6221 of this application contain amino acid sequence listings. 
They can be obtained at the address given below. 

Les pages 485 to 6221 de cette demande contiennent des listages des sequences 
d'acides amines. Elles peuvent §tre obtenues a Tadresse indiquee ci-dessous. 
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